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EDITORIALS AND ANNOTATIONS 


SCOLIOSIS 


\ study of the history of scoliosis is remarkable for the stubbornine with which through 
the ages this deformity has defied explanation. Since the days of Hippocrates the great 
students of skeletal deformities have devoted much attention to it, but, as that admurabl 
orthopaedic historian Bick rightly points out, no sigmiticant advance on the views of the 
Hippocratie era was made between Galen in the second century and Glisson in the eventeenth 
It was Nicholas Andry who in the eighteenth century expressed the opinion that scoliosi 
was due to imbalance of the vertebral and paravertebral muscles during the growing year 
of life If to-day we add imbalance of the abdominal and limb-root muscles we have said 

much as we really know about the pathogenesis of this puzzling deformity, Muscle imbalanes 
t self-evident cause of scoliosis in anterior poliomyelitis and some other affections of the 


been 


central nervous system. But in the largest group idiopathic seohiosis — it ha 
to establish direct evidence of muscle abnormality, impossible to account for the predominance 
of the deformity in girls, and impossible to explain why the characteristic patterns of paralyti 
ind idiopathic curves are usually so readily distinguishable. As MeFarland suggested recenth 
nh opening the discussion on this subyjeet at the Sixth Congress of the International Societs 
of Orthopaedic Surgery and Traumatology at Berne, it may well be that there are difterent 
Cause for different curve and several factor mn any one case somerville ecms to tha 

established experimentally that failure of growth of the posterior elements of a segment of 
the spine is one causal factor, [t will be interesting to see if hi proposed treatment — partial 
laminectomy helps. [fat does, it will be almost the first useful preventive measure in the 
management of the progressive deformities of infaney and childhood which result in such 
evere and disabling dwartism. In spite of the beautiful « perimental work on the vertebra 
epiphyse of dogs by Nachlas and Borden, there is littl: evidence yet that rowth on the 
convex side of the curve can be controlled adequately in the human | inv reasonable 


operative procedure 


It is sad that the cause and prevention of scoliosi oO obstinately elude u By way of 
compensation it is interesting and fascmating to observe the developments in other aspect 
of this complex problem Important information about the behaviour of certain curve 
patterns has emerged from the reviews of Ponseti and Friedman, of Janne ind of Stagnara 


ind Queneau. By correlating the site of the primary curve and the age of onset a very fair 
estimate of the eventual degree of curvature can be made for example, over 4) per cent 
of lumbar idiopathic curves developing after the age of ten years do not produce sutheent 
deformity to Justify operation, though fusion for the relief of pain in later life may be necessary 
thoracic curves at all ages have a bad prognosis, more than 60 per cent having developed 


severe deformity at the end of growth: combined thoraco-lumbar curve the so-called doubl 
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primary, four-curve pattern have an excellent prognosis seldom producing a cosmette 
blemish of significance. If further study contirms that we are able with confidence to visualise 
the likely end-result, decisions about treatment, and the treatment itself, will be greatly 
simplified, It may eventually be possible always, as 1t now Is sometimes, to advise correction 
and spinal fusion at a stage when this is easily done rather than wait until deformity ts 
established and difficult or impossible to correct 

Concerning both conservative and operative treatment ideas have become more claritied 
We owe much to the great pioneers of conservative therapy. The list of them is formidable 
Hippocrates, Galen, Paul of Aegina, Ambrose Paré, Glisson, and within the memory of some 
of us, Sayre, Bradford, Lovett, Mackenzie Forbes, Abbott, Haglund, Schanz, Schultetss, 
(aleazzi, Schede, Steindler and McCrae Aitken and this is by no means all There ts 
unfortunately a tendency nowadays to adopt a defeatist attitude towards conservative 
treatment, but it still has a place in the properly selected case. In infants corrective beds 
of the Schede and Denis Browne pattern are useful, combined with baby gymnastics. In 
older children most of us would agree that asymmetrical exercises and most back supports 
ie valueless. General postural and breathing exercises, periods of rest in recumbency and 
the maintenance of physical fitness will to say the least benefit the patient's health, 
though admittedly they will not prevent deterioration in a ruthlessly progressive curve 
There is increasing evidence that the Milwaukee brace incorporating the age-old principles of 
distraction and lateral pressure but continuously and with the patient ambulant can 
prevent increase in deformity and can correct established deformity In the hands of its 
designers, Blount and Schmidt two of America’s soundest thinkers and workers on scoliosis 
this is an admirable brace. In this country difficulties in fitting and in construction have been 
encountered which it is hoped will eventually be overcome. The conservative measures 
distraction plaster-of-paris and Abbott jackets with a vigorous gynmastic routine — used by 
Stagnara of Lyons are showing promising results. Thus though it may be the case that 
some curves of good prognosis do well with or without treatment while some of bad prognosis 
progress in spite of conservative treatment, it seems unwise at this stage in the story of 
scoliosis to regard conservative treatment as futile. If a combination of exercises, rest and a 
wearable brace can prevent increase of deformity — and Blount and others have demonstrated 
that this is possible until there is no danger of recurrence at the finish of spinal growth, 
this is surely preferable to a major surgical undertaking in the majority of patients 

Operation is advisable in a small proportion of patients. It is indicated for the rapidly 
increasing curve, for many severe established deformities, for instability so severe that the 
patient is unable to sit upright as in some patients with pohlomyelitis, and for the rehet of 
pain in the older patients. There have been great advances in operative technique since 
the early nineteenth century when the first operation for scoliosis was performed by the 
French surgeon Guerin, who tenotomised the contracted erector spinae on the concave side 
of the curve. The impetus to new endeavour was undoubtedly given by Hibbs and his 
co-workers Risser and Ferguson, who between 1914 and 1919 had treated fifty-nine patients 
with scoliosis by spinal fusion, after correction by traction or by turnbuckle jacket. To Russet 
must be given the credit for much thoughtful work on scoliosis work which happily still 
continues, Indeed it is entirely to our North American colleagues that we owe the gradual 
development of the surgical treatment of scoliosis notably to Hibbs, Risser, Ferguson, 
Mackenzie Forbes, Cobb, Von Lackum, Kleinberg, Blount, Lowman and Mayer. In brief, 
they have shown that the curved spine can be straightened by various types of jackets, and 
the correction maintained — or partly maintained — by grafting the primary curve. Sometimes 
pelvic tilting must be overcome by soft-part operations and the abdominal wall strengthened 
by fascial grafting. Spinal fusion is more certain if the operation coincides with the end of 
spinal growth — usually between the ages of fifteen to eighteen years. With modern anaesthesia 
and blood transfusion shock is no longer a serious problem Almost any length of the spine 
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can be grafted at one sitting, especially if bank bone is used; though in this country there are 
increasing doubts about the reliability of stored homogenous bone, which from time to time 
scems to absorb, fails to incorporate with the host, or reverts to connective tissue. With a 
meticulous technique, ensuring that in particular the facet articulations are rawed 
pseudarthroses in the grafted area are less likely to occur 

Nonetheless there are legitimate criticisms of this well established procedure: the period 
of in-patient hospital treatment and of immobilisation is long and costly: it can interfer: 
harmfully with general education; a certain amount of correction is often lost. usually at 
changes of splinting; correction is sometimes more apparent than real; an appreciable number 
of pseudarthroses occur; and even successful fusion does not ippear to prevent recurrence of 
deformity under ten years of age In recent) years attempts have been made to obtain 
correction more quickly and to hold it more securely 

Examples of these efforts are described in this issue of the Journal by Allan and by Roaf 
the former using an internal turnbuckle and bone-grafting, and the latter a spinal osteotom 
Neither makes extravagant claims, and the writer of this editorial can pay tribute to the 
etheacy of both methods performed by their originators on selected patients from his ow 
scoliosis clinic. In the last number of this Journal Professor MeFarland upporting a similar 
plea from Dr A. Ro Shands in his presidential address to the Ameri an Orthopaedic Association 
issued an editorial warning against experimental surgery which we should all young and 
old do well to heed The procedures of Allan and Roaf must be regarded a preliminary 
reports until more time has elapsed and more patients are available for study Put at 
proper that preliminary reports of this kind should be recorded in our Journal our official 
mouthpiece so that responsible surgeons throughout the world may be aware of trends and 
evolutions in the orthopaedic practice of the English speaking world Nonethel it 
would be singularly unwise for those ine xpenienced in the operative treatment of seoliosi 
to embark on these procedures without adequate apprenticeship and certainly not on 
lateral spinal osteotomy until they had mastered the ste ps of the antero-lateral approach to 
the spine deseribed so clearly by Capener in the Journal of May 1954 


These two operations should be regarded as further teps, promising but also highly 
specialised steps, in the evolution of the management of the most stubborn deformiutic Ther 
isnot yet suthcient proof that either method ts likely to replace completely the more traditional 
treatment which has proved its worth for so long in the average case of seoliosi requir 


operation, and of which a Research Committee of the American Orthopaedic Association 


reported in 1941: “ correction by the turnbuckle jacket and sub equent fusion has yielded 
better results in this series than have other types of treatment By and large this 1 till 
the case H. OSMOND-CLARKI 
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VBC. CLUB OF ORTHOPAEDIC SURGEONS 


We do not like the use of « apital letters for international or local associations but whether 
we like it-or not the term A.B Club has been adopted to represent the association of 
American and British members of the English-speaking world of orthopaedic surgeons whose 
first ort endeavour arose when thirteen young men went from Britain to the United State 
and Canada in 1948, and when in the next year ten American and tive Canadian orthopaeds 
urgeons came to Britain, This was the beginning of an inspiration based upon the belief that 
interchange of knowledge between the young surgeons of the various countries of the 
English-speaking world would advance the cause of surgery, and experience so far ha 
confirmed the soundness of that early view. There is no doubt whatever that the first group 
of orthopaedic surgeons who went to New York, Philadelphia, Wilmington, Baltimore 
Washington, Quebec, Montreal, Toronto, Ann Arbor, Chicago, Detroit and Rochester came 
back to Great Britain with their minds broadened; and we think that the young American 
orthopaedic surgeons who travelled throughout England, Scotland and Wales also gained in 
their outlook [his arrangement of interchange between the continents has now been 
extended to include the whole of the British Commonwealth as well as the | nited States of 
America so that quite recently surgeons of the United States and Canada received a group 
of Travelling Fellows from England, Scotland, Wales and Australia and within the next 
few weeks we in Britain are expecting to receive a similar group of surgeons from the United 


States and Canada 
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These surgeons selected in the United States, Canada, Australia, New Zealand, South 
\frica and Great Britain do not easily achieve the honour of an award as a Travelling Fellow 
in Orthopaedic Surgery, but having done so cherish it so much that the A-B.C. Club has been 
formed which meets once a year. The most recent meeting of the Club was in the Couneil 
Room of the Royal College of Surgeons of England in October 1954, a report of which wall 


be found in other pages of the Journal, written by the secretary, Mr F. G. St Clair Strange 


OSTEOARTHRITIS OF THE HIP * 
A Study of the Clinical Pathology 


Liroyp-ROBERTS, LONDON, ENGLAND 


Orth paedu at the Institute 
nal Orthopaedic Hospital Hospital 


Iwo aspects of osteoarthritis of the hip will be discussed in this paper. | shall tirst 
try to relate the symptoms with the morbid anatomy of the disease and secondly consider 
some of the factors that predispose towards its development 

Weichselbaum (1872) was the first to recognise that degenerative joint disease could be 
‘ parated from the other articular disorders. In 1890 Garrod introduced the term osteoarthriti 
a synonym which has remained in general use in this country ever since. This tinal recognition 
of osteoarthritis as an entity followed earlier accounts of such features as phalangeal nodes 
(Heberden 1802), eburnation (Bell 1824), “ non-suppurative cartilage ulceration Adams 
1839) and fibrillation (lodd 1843). The observation that the greatest destruction of cartilage 


and bone occurred in those areas of the articulating surfaces normally in contact (Hein [S85s8) 


supported the supposition that the disease was due to excessive wear and tear (Ecker 1843 


Nichols and Richardson (1909) made a full study of the morbid anatomy of osteoarthriti 
and rheumatoid arthritis and accurately described the characteristic changes in each. Good 
veneral accounts of the disease have also been written by Pommer (1913), Allison and 
Ghormley (1931) and Collins (1949). It is seldom that more than passing reference is made 
to the changes that occur in the soft tissues within and around the joint. These are usually 
regarded as “ comeidental  (Axhausen 1923, Heine 1926). Some writers have, however 
regarded the synovial changes as_ the primary fault brought about by either infection 
(Volkmann 1882) or vascular insufficiency (Cecil 1930 

Throughout this period, during which our knowledge of the morbid anatomy of this 
disease has been advancing, progress has also been made in our understanding of the functional 
anatomy and physiology of joints. This subject has been recently reviewed by Gardner (1950 
It is especially important to emphasise that joint degeneration is a normal part of the process 
of aging and that this degeneration should not be called osteoarthritis unless it causes 
symptoms (Heine 1926, Keefer ef al. 1934, Bennett ef al, 1942) 


THE MORBID ANATOMY OF OSTEOARTHRITIS AND ITS RELATIONSHIP 
TO THE SYMPTOMATOLOGY OF THE DISEASE 
PHE SIGNIFICANCE OF SYNOVIAL AND CAPSULAR CHANGES 
Phere are four possible structures from which pain may arise in diseased joints: articular 
cartilage and underlying bone, capsule and synovial membrane, the surrounding muscles, and 
(in the hip joint) the periosteum investing the intracapsular bone 
The articular cartilage is known to be insensitive, but some doubt exists about 
the subchondral bone. The intra-osseous blood vessels are copiously supplied by nerve 
fibres which are believed to be in part vaso-sensory (Bazett and M'Glone 1928). Under local 
anaesthesia subchondral bone can be shown to be sensitive but the sensation produced by 
needle puncture is from seattered points and of a" pressing or“ tapping nature (Kellgren 
1939). Pain may also arise within the muscles controlling the joint, possibly in association 


with reflex muscle guarding; but the mechanism has yet to be demonstrated 


* An abstract of the Robert Jones Prize Essay 1953 
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Phe articular capsule ts however, known to be sensitive to a variety of stumulh 


especially stretching and pulling Bichat 1709 Gardner [oo Kellgren and Samuel [oo 


Phere is some doubt about the sensibility of synovial membrane, som holding that it ts 
directly sensitive to painful stimuli (Lennander 1906, Davies 1945). whereas others believe 
that such pain is usually caused by transmission of the stimulus to the sensitive yornt capsule 


4 mechanism that would be favoured by the subsvnovial fibrosis of osteoarthritis Penosteum 
which is a sensitive structure, Is found within the hip joint but ts se Idom involved directly 
in degenerative disease. It merges, however with the inner reflected layer of the yornt cap ule 
and may be affected if a fibrotic and short ned capsule is subjects d to a stretching ftores 

In the discussion that follows the skeletal abnormalities will be considered in re lation to 
thei possible effects upon the yornt capsule While recogmsing that there may lb other 
sources of pain within and around diseased joints the writer prefers to consider only the jot 


capsule as a source of pain until the claims of other tissues are mor firmly established 


. 


4 i 


wial membrane sho fragment of ¢ we which arver thant 


The group of ree jlood cells indicates relative size 50 


The morbid anatomy and pathogenesis of the synovial and capsulat abnormality in 


revious papel Llovd-Roberts 1953) and only 
of the syn ial 


osteoarthritis has already been dise ussed in a | 
a summary will be submitted here.‘ linical, operative and hi tological study 
membrane and capsule im twenty five patients suffering from osteoarthritis of the hip 
of sufficient severity to require Operation has led to the following conclusion 


1) The synovial membrane ts abnormally congested and villou ind the capsule ind 


subsvnovial connective tissue are fibrotu 


The subsynovial and capsular fibrosis Is a response to sust vined synovial hyperplasia 


and congestion (Key 1929, 1932 


8) In osteoarthritis both the synovial hyperplasia ind capsular fibrosis are due very 
ver of the 


large 


to the presence of articular debris which can be seen lying be neath the urface la 


synovial membrane. The debris arises from the degenerate joint surfas ind is removed by 


the svnovial membrane (Hulten and Gellerstedt 1940) (Fig. 1 
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4) (sravity appears to direct most of these fragments to the synovial por ket below the 
neck of the femur so that it is usual to see the greatest amount of synovial congestion in 
that area. It is probable that capsular fibrosis and shortening begin there, though they later 
spread to involve the entire capsule of the joint 

5) Many of the symptoms and signs of osteoarthritis of the hip are due to this 
fibrosis, which interferes with the normal function of the joint capsule. Walmsley (192s 
has shown that the whole capsule is tight in the position of extension with some abduction 
and medial rotation. This is the position of greatest stability on weight bearing. Shortening 
of any part of the capsule will suppress this position and at the same time expose the capsule 
to painful stretching produced by the force of body weight. If this shortening occurs inferior! 
not only will extension be inhibited but also (for anatomical reasons) medial rotation and 
abduction, Further shortening will cause deformity towards the position of flexion, adduction 
and lateral rotation 

6) This deforming property of the capsule is reinforced by reflex guarding in’ th 
muscles supplied by the motor branches of sensory nerves to the lower part of the joint cavity 
such as the pectineus, quadratus femoris and the adductor group. This dynamic deformity is 
later followed by a structural deformity from fibrosis at the musculo-tendinous junctions 
(Steindler 1951) 

7) Capsular fibrosis by preventing the hip joint from extending (in which position there 
is the largest area of femoral articular cartilage in contact with the acetabulum) may tend 
to speed deterioration in a degenerate joint 

rHE MORBID ANATOMY AND CLINICAL SIGNIFICANCE OF SOME OF 
PHE SKELETAL CHANGES IN OSTEOARTHRITIS 


except in detail there is little to add to the many good descriptions of the morbid anatomy 
of this disease Ihe observations that follow are based upon the study of thirty-five 


Phe upper end of the femur showing in black the area that 1s normally in co 


durmnyg weight bear 


hie 


the 


osteoarthritic femoral heads examined at the time of operation and after excision 
gross specimens were studied in association with pre-operative radiographs and 


microscopic preparations with miero-radiographs 
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Phe observations made upon the relationship between individual lesions and symptom 
result from a clinical study of 131 osteoarthritic hip joints subjected to operation; thi 
figure includes the thirty-five femoral heads subjected to pathological investigation, — The 
micro-radiograph has proved indispensable in the identification of the precise source of the 


histological preparations and their orientation with the specimen as a whole. One acetabulum 


has also been examined. This was removed at necropsy from a patient who died after at 


operation during which it is known that the acetabulum was not refashioned. Care wa 


taken in selecting these specimens to exclude cases of osteoarthritis th may have arisen 
from infection, rheumatoid arthritis or avascular neerosi \ few normal hip joints of 
varying age were also examined so as to familiarise myself with the histological and 
micro-radiographic appearances in symptom jomnt 

Articular cartilage © Most authorities are agreed that the articular cartila hows. the 


earliest evidence of joint degeneration and that, by the time this has progressed sufficient! 
to cause symptoms, the greatest loss is found to have occurred in that area of the femoral 
head on the upper quadrant which isin contact with the acctabulum when the jomntas bear 
weight or moving within a moderate range (hig. 2) (Nichols and Richardson 1909, Bennett 
et al, 1942, Collins 1949 This area has been aptly named “ the pressure area" by Hart 


et al 1953 Ihese worker have also put forward the novel su estion that the earliest 
degeneration is to be found in the non-pressure area, and speculate that aetivity mia 
necessary for the maintenance of idequate cartilage nutrition concept that Ipported 


by animal experiment (Ingelmark and Ekholm 1948). My material does not allow me either 
to comment on this suggestion or to deseribe the early changes that occur in degeneratin 
cartilage, such as opacity, blistering and fibrillation, At a later stage, however, the surface 
of the articular cartilage become fragmented, the matmx having first lost its « 
take up the usual blue tinge with metachromatic stain Such fragments also show an 


increased fibrillar pattern and the chondrocytes are lost, seanty or abnormal (hig. 3 
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to changes shown above 


fills the marrow spaces, and bone 1 


Vascular vranulation tissue 
The remodelling process. The 
centre of the field is undergoing bone re 
65 


bigure 6 The remodelling process 
removed by osteoclasts 1) 


vascular granulation tissue. The 
by osteoclasts below, while osteoblasts are 


Figure 7 marrow spaces are filles 
trabecula crossing the 
laving down bone above 
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Fieure 4 Vaseular granulation 
invading subchondral plate Phe cartila 
is calcified superficial to this 22 
Figure Microradiograph. Note duplica 
tion of subchondral line in this area, due 


bemy 


with 


orption 
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While these changes are taking place on the surface of the articular cartilage the deeper 
layers are undergoing modification: cracks extend from the surface as far as the subchondral 
plate the cells enlarge, and there is widening of the normal basal layer of caleihed cartilage 
Pommer (1913) first described the passage of vascular channels through the subchondral plate 
which is so commonly seen. Some of these channels are tilled with granulation tissue, which 
seems to initiate the formation of new bone superticial to the subchondral plate (Figs. 4 and 5 
Clinical significance 1) The fragments of cartilage become detached and are subseque ntly 
absorbed within the synovial membrane. This causes synovial hyperplasia and later capsular 
fibrosis. 2) The widening of the calcified zone of the cartilage and the formation of new bone 


superticial to the subchondral plate account for the “ subchondral sclerosis seem in the 


clinical radiograph in the early stages of osteoarthritis 


Subchondral bone Collins (1949), having observed total cartilage loss without subchondral 
reaction, postulated that this may take an unspecified time to develop. Neverthel in the 
Cases studied here subchondral changes wert well advanced in all CAs Initially the 
subchondral bone becomes more vascularf and granulation tissue fills the paces between the 
bone trabeculae in the area below the greatest cartilage damaye Some of this granulation 
tissue passes through the subchondral plate, but for the most part it seems to be concerned 
with bone remodelling through the wtivity of the osteoblast md osteoclast which it 
contains (Figs. 6 and 7) or by metaplasia Finally the cancellous bone of this area us re placed 
by dense vascular bone (Figs. 8 to 10 

[he cause of these striking changes ts obscure, but it seems probable that they re present 
the reaction of bone, deprived of the protection of articular cartilage, to the stress of weight 
bearing and activity \ similar reaction may be seen above and below a pseudarthrosi 


Bennett ef al 1942), however, suggested that the granulation tissue follows fractures of the 
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subchondral plate, and Luck (1950) supported this view. Although convin Ing evidence of 
these fractures was not seen (except when the bone was weakened by cysts) the granulation 
tissue ts like that seen in he aling fractures 

Ihis dense (eburnated) bone is formed only when there is severe cartilage damage or 
complete and localised cartilage loss, and is usually laid down in such a way that the normal 
spherical surface is not restored because of a loss of bone in the weight-bearing segment 
This is probably due to wear and tear at a time when new bone is being laid down and 
consequently has less resistance to stress In spite of the apparent toughness of eburnated 
bone it is evidently less well adapted to its function than artic ular cartilage, for 
be observed to continue to wear away if radiographs are repeated 
Clinical significance — 1) Radiographic evidence of extension of subchondral sclerosis into the 
substance of the head below the weight-bearing segment indicates seve re cartilage damage 
\ similar appearance ts often seen in the acetabulum Phe process does not indicate avascular 


necrosis, 2) Flattening of the spherical contour of the head and acetabulum in the weight 


bearing area indicates that bone debris has entered the joint. 3) There is a predisposition to 


subluxation, the clinical significance of which is discussed later 
The cysts in osteoarthritis and secondary subluxation Cysts were found in ev ry one 
of the femoral heads examined in the area where the cartilage has suffered the most. In 
consequence they lie within that part of the subchondral bone which is « burnated or in which 
new bone is being laid down They frequently communicate with the surface through narrow 
channels which are visible as pits on the surface of eburnated bone. The « hannels sometimes 
contain fibrous tissue continuous with the main cavity of the eyst which spreads to cover 
the surrounding articular surface and may become modified to ress mble tibrocartilage (Figs 
I} to 16). It is tempting to speculate that this re presents an attempt at repair. At an earlier 
stage they contain granulation tissue like that which fills adjacent marrow spaces. The 
eysts are formed at the expense of the intervening trabeculae rhis granulation tissu: 
becomes less vascular and more fibrous until a central area of necrosis surrounded in turn by 
fibrous tissue and sclerotic bone is formed (Fig. 17). They sometimes contain a jelly -like 
substance which is not unlike my xomatous tissue This substance consists of oedematou 
fibrous tissue Metaplasia of the fibrous tissue to form fibrocartilage and bone is also seen 
Mature cysts sometimes contain ne« rotic bone fragments which have be: n detached from thi 
articular surface no longer supported by subchondral bone (Figs. 1S and 19 

Collins (1949) believes that the « ysts arise as a result of a failure in the remod lling process 
so that osteoclasis outstrips osteoblastic activity in certain areas Ihe reason for this is 
obseure, but the necrotic debris that is sometimes seen suggests the possibility of a local 
vascular fault. Landells (1953), on the other hand, suggested that the evsts are due to the 
pumping action of synovial fluid which enter the bone through cracks In the subchondral 
plate, the cracks subsequently becoming clearly defined as the communicating channe| 
Harrison et al. (1953) supported this hypothesis 

My observations favour Collins s view. In support [ submit the « xperimentally produced 
bone eyst shown in Figure 20.) | am indebted to Mr Lipmann Kessel for this illust: ition 
Which shows granulation tissue filling a bone cavity that appeared in the femoral head of a 
guinea pig whose joint had been injected with iodine six weeks previously to destroy thi 
articular cartilage. At this early stage there is no sign of a fluid-filled cavity. The resemblance: 
between this cyst and that illustrated in Figure Uf from a case of osteoarthritis should be noted 

Ihe capacity of eysts to heal spontaneously must be questioned. They may certainly 
disappear when the surrounding bone collapses, but no convincing evidence of spontaneous 
healing of a well developed eyst has been seen in radiographs, though this may often 
seem to happen if succeeding films are of Varying penetration 
Clinical significance — Before dise ussing this subject it is necessary to describe bric fly a method 


of clinical assessment that has been used in eighty-two patients suffering from unilateral 
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Histological appearance of mature cyst Note 
fibrous lining and loculation. The central material 
is necrotic debris and is frequently dislodged 
during preparation of the section Inset 

Vicroradtograph to how position section 


kia. 19 


Figure 18 Necrotic bone in mouth of bone 
40.) Figure 19 Microradiograph to show: site 
of section 


osteoarthritis requiring Operation. Following 
the recent tendency to grade disability on a 
system of points (Gade 1947, Muller and 
Seddon 1953, Merle D'Aubigné and Postel 
1954) a method was evolved in which pain and 
function were considered independently. A 
normal hip joint would receive sixteen points 

eight inrespect of freedom from painand eight 
for full function. The range lay between nil 


(one case) and nine points (ten cases), with an 


average of five and a half points in eighty-two patients whose pre-operative condition had 


been carefully recorded 
Ihe clinical signiticance of cysts may be summarised as follows: 1) Cysts visible in the 
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radiograph usually indicate painful osteoarthritis. This has tor long been a clinical impre 


Wiles 1949) and rece1ves support from this study (ysts were seen in the radiograph ot 


SS per cent) in an operative series of eighty-two patients 
cysts in only 13 per cent of an unselected group 


seventy-one Plewes (1940) found 


Fable I emphasises this point. 2) Cysts 


bernie guinea pig after damage 
Compare this with Figure 11 
65 


articuls 


like eburnation, occur only when degeneration is advanced, which to some extent account 
for their association with painful arthritis 


They may also contribute to the amount of joint 


debris through their surface communications. Their most significant effect, however, is to 


weaken the articular surfaces so that the hip can subluxate more readily, parti ularly if the 


rABLE 1 
CLINICAL DISABILITY IN OSTEOARTHRITIS With AND Without Cyst 


int 
ype ol case 


Number 


Osteoarthritis without cy 


Osteoarthritis with « 


collapse is associated with a previous loss of bone so that the weight-bearing areas of the 


femoral head and acetabulum are no longer opposing segments of a cirele This has recently 


heen emphasised by Harrison ef al. (1953). Subluxation is likely to increase the strain upon 
the already fibrotic capsular ligament, and it is probably for this reason that it is associated 
with painful arthritis 
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fable H compares the degree of disability suffered by patients without subluxation with 


those in whom subluxation is believed to be primary from dysplasia, and with those in whom 
it is secondary to the osteoarthritis itself. The striking difference between the primary and 


FABLE II 


ISTEOARTHRITIS With Wirnot 


pe 


osteoarthritis with secondary ubluxation 


Idiopathic osteoarthritis without subluxation 


teoarthritis with primary 


secondary subluxations is accounted for by the advanced stage that the disease must have 


reached before secondary subluxation is possible in a hip joint with an originally normal 


acetabulum 
Many cases of advanced osteoarthritis show 


The bony ridge on the femoral neck 
radiographic evidence of new bone formation on the under surface of the femoral 
(Fig. 21). This bony ridge was deseribed by Wiberg (1939) as a buttress formed in response 


Radiograph showing new bone below neck of femur Note the laminated appearance 
22. Section taken from bony ridge tf tem 


Osteoclasis and oste« 


bipure 21 

well formed acetabulum, bigure running below neck « 
the remodelling that is occurring in the subperiosteal zone Wenesis In pro 
to altered lines of force in congenital subluxation. The ridge was found by Wiberg to 


behind the coronal plane, an observation with which | agree 


(Lloyvd-Roberts 1953) 1s 


In a previous communication I suggested that this ridge 


~ 
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due to the deposition of new bone within a subp. riosteal space produced by traction transmitted 
through the fibrotic capsule to the periosteum investing the neck. This traction foree will 
of course, be greater when subluxation is present and consequently the ridge will more often 
found in such cases, but it also occurs when there is no subluxation (Fig. 21). Furthermore 
it does not appear in congenital subluxation until osteoarthritis supervenes although the 
thnormal forees have been present since childhood. Figure 22 illustrates the micro copL 
appearances of such a case at sixty Active remodelling is still in procs though the 


subluxation has probably been present since birth 


PABEE I11 


( Wd significance —1) The bony ridge occurs in advanced disease and indicates that capsular 
fibrosis and adhesions are present. 2) Considering again the group of eighty-two hip joint 
requiring operation we find that new bone its present inp more than half the case ind 4 
associated with a slight increase in disability (Table III 3) Capsular shortening in the 
inferior part of the joint sufficient to produce this change might be expected to declare itselt 


by a limitation of abduction or an adduction deformity lable IV shows an analysis of the 


nie idence ot tixed adduction at formity In seventy three patient whiose pore Operative 


examination was sutticiently detailed to warrant their inclusion. There seems to be a signifieant 


relationship between the bony ridge and adduction deformity 


Osteophytes in osteoarthritis Osteophytes are a conspicuous feature of osteoarthrits 
and their origins and significance have prompted considerable speculation. They are found 
either upon that part of the femoral head or acetabulum which neither concerned with 
weight bearing nor movement within the habitual range, or as a ring around the junction of 
the articular cartilage of the head with the neck of the femur. In short, they occur anywhere 
except upon thi upper quadrant of the head and its opposed acetabulum Harrison et ai 
1953) have emphasised this and demonstrated the vascular anatomy of the o teophyte which 
onsists of a central core of cancellous bone continuous with the parent bone and covered on 
s surface by fibrous tissue or tibrocartilage 
I hie osteophytes appear to arise either by the extension of the bone into the degenerate 


irticular cartilage where this is not prevented by friction or weig ing (Pommer 1413 
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(Fig. 2%) or by metaplasia within the marginal zone where synovium, capsule, bone and 
articular cartilage all meet (Weichselbaum 1872) (Fig. 24) 

Clinical significance he significance of osteophytes is far less than their conspicuous nature 
would suggest. There is no evidence that they are concerned in the pain of osteoarthritis 
Although often present when movement is severely limited, they are equally often absent 
They do not develop in areas of the joint where they would be subjected to weight bearing or 
frictional stress; so it is unlikely that once developed they will acquire the ability to prevent 
movement by interlocking growth. They may often appear to do so when seen at operation, 
but I believe that they are more likely to have developed in this way because movement has 


been restricted for some other reason such as « apsular fibrosis. Fibro-cartilaginous loose bodies 


section showing subchondral plate 


and deep cartilage layers lett behind 


by advancin osteophyte 32 
Inset —Microradiograph illustrating 
po ition of section 


are uncommon, Only two hip joints among 131 showed such bodies in the pre-operative 
radiograph, and these may well have developed in the synovial membrane by metaplasia 
rather than by fracture of osteophytes an event that might be expected to occur mor 
frequently if the osteophytes caused limitation of movement by oppositional growth 

It is possible that osteophytes encourage synovial hyperplasia by abrasion and so 
contribute to the capsular fibrosis. It is also possible that they indicate the duration rather 
than any other features of jot degeneration. This latter speculation is supported by their 
slow development during the progressive joint degeneration that occurs with age (Bennett 
et al. 1942) and their frequent absence when disabling osteoarthritis occurs in association 
with an obvious abnormality in relatively young people 

rhe osteophytes that may develop in the floor of the acetabulum when subluxation 
occurs are (in association with other features) of some diagnostic significance when osteoarthritis 


complicates congenital subluxation (Wiberg 1939). In reconstructive operations they must be 


\} 
4 
| 
wk 
ra! 4 
THE JOURNAL OF BONE AND JOINT SURGERY 
= 


OSTEOARTHRITIS OF THE HIP 21 


removed if the refashioned or substituted femoral head is to be restored to its normal position 
within the acetabulum (Figs. 25 to 27 
DISCUSSION 

| have attempted to relate some of the bony and cartilaginous changes that accompany 
osteoarthritis of the hip with the symptoms of the disease in the light of the con ept that 
capsular changes are secondary to the former and largely responsible for the latter. 1 shall 
now try to extend this hypothesis to cover other aspects of osteoarthritis 

It is usually thought that the radiographic and clinical features are poorly related. But 
if the changes visible in the radiograph are considered in terms of the invisible capsule some 
of these difficulties are lessened. If osteophytes are ignored, if cartilage and bone debris are 
estimated from diminution of joint space 
and if eburnation and cystic change and 
the presence of subluxation are noted 
some estimate of the probable degree of 
capsular change and so the clinical 
severity of the condition — becomes 
possible. [fin addition new bone is present 
below the femoral neck and calcification 
s visible in the capsule above the neck 
severe limitation of movement or fixed 
deformity is likely to be present 134 
this means some connection will be 
found to exist between radiographic 


ind clinical features, but in many the 


symptoms are less severe than the 
radiograph would suggest This) dis 
sociation is ¢ x plained In some cases by 


the advanced age of the patient or some 
other factor reducing activity to a 
degree that allows the degenerate hip 
joint to fulfil its functions. This has been 
mentioned a previous paper in a 


discussion of the relationship between 


the physiological aging process in joints ' des 
Bennett ef al. 1942) and degenerative of section ns the edge of articular cartilage see " 
~ t ( itl lett there i rre ia 


28 and 24 

Patients in whom fixed deformity is severe and the range of movement markedly 
restricted frequently suffer remarkably '‘'!e pain in the hip. In these patients the capsule 
has shortened to a considerable extent aud this, together with muscle shortening and bony 
adaptation, causes deformity and limitation of those movements that are painful, A sumilas 
mechanism may well explain the success of McMurray’s intertrochanteric osteotomy, in which 
the proximal fragment takes up a position of adduction and lateral rotation together with 
some flexion. This is a position of capsular relaxation in which there is less likelihood that 
capsular strain will develop, provided the distal fragment is in a good functional position 
(Fig. 30). Such strain will recur and pain may follow if subluxation of the hip follows the 
osteotomy 

An osteoarthritic joint sometimes becomes irritable and is then often referred to a 


‘hot or acute Various possibilities may account for this The nipping of synovial 

fringes is one, but in this series there has been no apparent tendency for those cases with 

large synovial polyps to be thus affected lhe fracture of © teophy tes 1 in unlikel caus 
37 B, No. | hi ' 1455 


LLOY D-ROBERTS 
because loose bodies are rare Synovitis, from a sudden shower of joint debris, 
no more than a speculation but synovitis due to intra-articular haemorrhage has some support 
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oronal section of acetabulum seen in Figure 25. An osteop ts 
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ori 


from observed facts 


can be 


The knee joint in suc h a case can be felt to be warm and haemarthrosis 
or infection may be suspected 


Aspiration has vielded blood. Wheeldon (1953) has found 
blood in similar cases involving the ankle and shoulder. The depth of the hip joint obscures 


can be 
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Fic. 28 Fic. 29 
Patient aged sixty-four with bilateral osteoarthritis of hip joints. | ¢ 28-—This joint was ne : 
painful. ba of medial rotation and exter not Note one t , in lip of acetabulu 
below neck of femur Neutral positior Not osteop ead 
Arthroplasty performed Note numerou ts and sclerot cone on femoral and acetal 
of joint. Jomt space reduced over a wide area ivht subluxations licated by presen { ne 
bone in floor of acetabulut ome new bone below neck of fe r Lateral rotation cde x 
Fic. big. Sl 
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these signs, but fluid of a chocolate colour is sometimes found at operation and it is 
not uncommon to find haemosiderin within the synovial membrane in osteoarthritis 
(Fig. 31) 

Lastly, brief reference should be made to osteoarthritis in some other joints. Figure 32 
illustrates joint debris within the synovial cavity beneath the phalanx from a case of hallux 


rigidus, Capsular fibrosis here would limit dorsiflexion provided the toe did not subluxats 


Hallux rigidus synovial membrane and capsule removed from the area of 

reflection below the proximal end of the phalanx Note large fragment of 

cartilaginous debris lying between the two svnovial layers, and small fragment 
at point of reflection at left 85 


into valgus. Osteoarthritis of the shoulder is rare, but when it occurs abduction and lateral 
rotation are the movements most impaired. Ellis (1952) performed arthrograms on cases of 
peniarthritis and found that the lowest part of the joint cavity was obliterated by adhesions 
in some cases. Among Ellis’s series were some joints in which osteoarthritis was also present 
and these too showed similar appearances in the arthrogram, changes that would on anatomical! 
grounds interfere mainly with abduction and lateral rotation. Macnab (1952), investigating 
the results of operation for recurrent dislocation of the patella, found that operations in 
which the patella was not excised might stop further dislocation but were less successful in 
preventing generalised osteoarthritis of the knee The reason why localised patello 
femoral arthritis should spread to involve the tibio-femoral joint is not clear unless it 
is explained by the presence of joint debris in the main joint cavity, which, arising 
from the patella, causes synovial changes and later capsular fibrosis. Joint debris has been 
seen at a distance from the patella in two such cases. In the knee the greatest stability is in 
extension when the capsular ligaments are tight. ¢ apsular shortening would result in a loss 
of full extension, with the danger of cartilage damage due to abnormal weight bearing and 
instability, further capsular change and lastly flexion deformity accentuated by the downward 
thrust of body weight 
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MATERIAL 

The observations made in the rest of this paper are based upon a study of the cause of 
osteoarthritis in 131 hips requiring operation. This is a consecutive series from which 
seven must be excluded because of insufficient pre-operative information. Seven patients had 
both hips operated upon; so the final analysis is of 124 hips in 117 patients 


The cases were unselected other than by the severity of their s\ mptoms and the exclusion 


of those with evidence of post-traumatic ischaemia occurring in adult life. The first stipulation 


excludes those mild cases in which the normal aging process may complicate the clinical 
and radiological findings, and the second excludes those in which the necrotic chang-s in the 
subchondral bone deprive the articular cartilage of nutrients (Ekholm 1951) and mechanical 
support so that degeneration of articular cartilage is no longer the primary abnormality 


rhe cases under review were placed in etiological categories, as shown in Table \ 


PABLE \V 
ETIOLOGICAL FACTORS IN 124 Cases OF OSTEOARTHRITI 


Unknown causes (idiopathiu 
Dysplasia (primary subluxatior 
Adolescent coxa vara 

Verthes’ disease 

Infective (non-rheumatoid 
Kheumatoid arthritis 

Protrusio acetabuli 

lraumatic dislocatio 
lrochantenec fracture 


\cromegaly 


Four aspects of the etiology and pathogenesis of the disease will be discussed: first 


joint degeneration following some known disease, deformity or injury that has caused 


| 


mconeruity between the joint) surface secondly osteoarthrti econdary to congenital 


dysplasia; thirdly the role of insidious ischaemia; and lasth idiopathar osteoarthrity 


INCONGRUITY OF JOINT SURFACES 
Incongruity between the articular surfaces of the femoral head and the acetabulum is a 
recognised cause of osteoarthritis. In this series there were fifteen (12-1 per cent) osteoarthritie 


hips attributable to thi eight of adolescent coxa vara with uncorrected deformit three of 
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Perthes’ disease with imperfect reconstruction of the femoral head, two of protrusio acetabull 
and one each of coxa vara complicating Paget's disease and intertrochanteric fracture 

When the articular surface is irregular, as in healed Perthes’ disease, the onset of 
osteoarthritis is readily explained by the analogy of the wearing of a badly fitting moving 
joint in a machine, and further damage by the “ grinding mill’ effect of the particles worn 
away. This, however, is as far as this mechanical analogy should be allowed to extend in 
describing the development of osteoarthritis of the hip joint, which is so often erroneously 
regarded as a simple ball-and-socket joint. If the analogy were sound it would be dithcult to 
understand why osteoarthritis should ever follow uncorrected adolescent coxa vara, in which 
the capital epiphysis remains viable and the articular cartilage undamaged, Such a ball-and 
socket joint would compensate for the altered direction of the shaft of the femur by an 


alteration in its axis of movement, with no increased liability to degeneration, In coxa vara 


there is little change in the relationship between the femoral head and the acetabulum (slipped 


epiphysis is a misleading term) but only between the femoral neck and the head (Figs. 33 and 34 


hia 
\dolescent coxa vat ure 434 
\ 


on. bigure 34 \fter correction by mampulat 
Note that the position of the head i he acetabulum has not changes I 


Nevertheless osteoarthritis does develop as a sequel to coxa vara in spite of apparent 
viability of the femoral head and its overlying articular cartilage, making discussion of some 
of the possible causes of cartilage degeneration and osteoarthritis necessary lo do this | 
shall first deseribe briefly the mechanism of weight bearing through the hip joint 

Phe load carried through the extended hip joint when standing on one leg is approximately 
two and a half times the total body weight. This represents 385 pounds in the case of a man 
weighing eleven stones (154 pounds) which is a measure of the mechanical disadvantage of 
this joint (Inman 1947). This ratio will be greatly increased by simple vertical movements 
such as stepping from the pavement to the road. Steindler (1951) deseribed a“ propelling 
phase in walking in which the extended hip both carries the body weight and transmits 
the force necessary for forward movement, a combination which must still further increase 
the load. This extended position was described by Walmsley (1928) as that in which the hip 
is most stable, the opposing articular surfaces most close fitting and in contact over a larger 
area than otherwise, and in which all parts of the capsule are tight. The increasing capsular 
tension, espec ially anteriorly, appears to steer the bones into this position which, once adopted, 
depends in part for its stability upon intact and powerful anterior capsular ligaments. This 
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position of extension is associated with sight abduction and medial rotation, which not only 


tilts the opposite side of the pelvis upwards and forwards, so facilitating the next forward 


step, but also places the femur in a favourable position for locking of the knee by 
rotation of the tibia. Dissection of a fresh cadaveric joint will demonstrate the stability 
this position and the capsular tension associated with it (Figs. 35 and 36). The area of femor 
irticular cartilage in contact with the acetabulum may also be demonstrated by 
melted parattin wax into the extended joint, and is designated the 
by Harrison et al. (1953 \s the hip is moved from this position the 
smaller and the capsule less tense. In the living subject lying prone 
is demonstrated by a loss of rotary or sideways movement 

Small though the pressure area is, it is the largest availabl 
yreat forces through the hip joint. Its ability to withstand this load e explamed 
recent investigations into the structure of articular cartilage in weight-bearing areas of tl 
knee. Matthews (1953) found the ratio of chondroitin sulphate to collagen to be inecrea 
here compared with non-weight-bearing area and observed that it is reduced when cartil 
degenerates. Hirsch (1944) stressed the importance of chondroitin sulphate in maintan 
the elasticity of articular cartilage, and Benninghoff (1925) noted that its loss renders arti 
cartilage more liable to injury and deseribed, in addition, a modification of the tibrill 
between different areas of articular cartilage Ihese features suggest that the 
may consist of cartilage adapted to withstand exceptional stre 

Lastly there is the lubricating property of synovial fluid, which functions only when t! 
joint is moving and therefore cease to act when the joint 1 tationary in the mitral 
stability (MacConaill 1950 Fluid lubrication cannot operate between perfectly cong: 
joint surfaces. It may, however, assist movement and spreading of the load befor: 
position Is reac hed 

Returning now to the problem of adolescent coxa vara and the normal femoral head 
lying within the normal acetabulum, it would seem that there is nothing to prevent the head 
and acetabulum establishing contact in the position of stability This position of the joist 
will, however, cause the femur to he in a position of relative adduction and lateral rotation 
to a degree which will depend upon the amount of displacement in the neck. If the deformit 
is excessive walking will be ditheult and so the joint will be held in abduction and medial 
rotation to restore the vertical aliynment of the femur. This, in turn, will mean that extension 
is not possible. Flexion will occur and the stable position will not be used in weight beats 
This results in a loss not only of stability but also of the support of a tight capsule. In addition 
the area of acetabulo-femoral contact will be both reduced in size and po bly ke well adapted 
In structure 

Although adolescent coxa vara has been specially considered it 3 probable that a simi 
mechanism influences the evolution of osteoarthritis in other conditions. Congenital subluy 
often leads to osteoarthritis, but the articular cartilage is normal Here the insta 
between the skeletal elements may neutralise this mechanism, and anteversion of the nec} 
may cause it to be suppressed if this results in excessive medial rotation of the leg. In Perth 
disease the position may be unattainable because of disproportion between femoral head and 
acetabulum, and thus an increased strain is placed on an already irregular articular surfaces 
Similarly in“ idiopathic osteoarthritis capsular fibrosis, once established a 
cartilage wear, may by contracture prevent free extension and so render the alread 
cartilage more vulnerable to attrition 

It is suggested that the mechanism deseribed account for the development 
osteoarthritis in many cases where we are accustomed to speak of the iltered mechani 

ht bearmy an explanation which 1s both vague and at best onl uperticially 

satisfying. To invoke the analogy of a simple and congruous ball-and-socket jomt and apply 


it to the complex functional anatomy of the hip is positively misleading, for it erroneou 
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Normal hip joint in extension viewed from below Note that the capsule ts tig 


Normal hip joint in LO degrees of tlexior 


presupposes a state which, if it existed, would often prevent degenerative joint ¢ hanges. Its 


possible that in this group a means of prevention offers itself through precise correction of 
to the viability 


deformity in young patients when this can be achieved without prejudice 


of the femoral head 
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Note that the capsule has now loosened 
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DYSPLASIA OF THE HIP JOINT 
Dysplasia is used here to mean a developmental abnormality of the 


hip which may 
nvolve the acetabulum, head of the femur or its neck so as to represent in minor degree the 
anatomical changes found in congenital dislocation of the 


hip. The group includes those 
abnormalities which fall between the stage of “ pre-luxatio  (Putti 1933), in which all the 
features of congenital dislocation are present but the hip has not yet dislocated 
degrees of shallow acetabulum 


to minor 
CONA valga, 


anteversion of the femoral neck and deformity of 


part 
the femoral head Ihis condition is deseribed 
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Phis difference is probably due to the difficulty of establishing criteria for this diagnosis 
in advanced cases of osteoarthritis. Wiberg (1939 emphasised this and described features 


whon 


that distinguish this type of osteoarthritis based on a study of eighteen patients in 


biG. 38 
lo shlustrate ubluxation occurring im an osteoarthritic hip of unknown et ra five i 
Figure Initial radiograph figure 39 —Five years later Note the osteo] tes in the tlo 


acetabulum 


hig. 40 


To show capital drop without subluxation of the 


he had radiological evidence of mal-development of the ace tabular roof before the development 
of the disease. He measured the angle that a line drawn from the outer and upper edge of 


the acetabulum to the centre of the femoral head makes with a vertical line drawn at rnght 
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horizontal between the centres of the femoral heads (big. 37 He called this 
[fit is less than 20 deer 


to the 
le which normally measures at least 25 degrees 


© thi (| ing 
the acetabulum is abnormally shallow and if between 20 degrees and 25 degrees the acetabulum 
He described three radiological signs that occurred when arthrity 


is doubtfully normal 
First, sclerosis of the acetabular roof, secondly an osteophyte on the lower segment 
doubl 


and lastly bone formation in the acetabulum — the 


followed 
lower border of the neck of the femur 


the “ capital drop 


He also described the bone ridge on the 


ibulum 


secondary to subluxation 


i he suggested developed because of abnormal weight bearing 


osteoarthritis 
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marked subluxation in the case illustrated in Figures 37 and 42 even though a radiograph 
taken four years before is available and suggests the possibility of a minor dysplasia 
(CE angle 22 degrees) without subluxation. The etiology in this case remains uncertain on 
the radiological evidence but is likely to be acetabular dysplasia. The early onset of sy mptoms, 
which began at the age of forty-three, and the absence of involvement of other joints does, 
however, provide additional support for a dysplastic etiology in this and many other such cases 

The effect of fixed deformity upon the radiological features is also important (Figs. 43 
and 44). These radiographs show the appearance of a normal hip joint in neutral position and 
in flexion, adduction and lateral rotation (the position of deformity in osteoarthritis). There 
is an illusion of coxa valga and a femoral head poorly supported by the acetabulum 

In my assessment of these 124 osteoarthritic hips | have constantly borne these 
difficulties in mind, and I am conscious of having adopted a very critical attitude in accepting 
cases of established osteoarthritis as having a basis in a congenitally dysplastic hip. It is, 


I think, probable that some of the seventy-three hips (58-8 per cent of the whole group) in 


Figure 43-—KRadiograph of a normal hip joint in neutral position. Figure 44-—-Radiograph of a norma 
joint in Hexion, adduction and lateral rotation 


which osteoarthritis has been deseribed as “ idiopathic have occurred as a result of this 
malformation, though it was not recognisable with certainty when the disease was fully 
developed I believe that my figure of 20-9 per cent represents, therefore, a low estimate and 
that the true incidence may lie nearer to 25 per cent the figure quoted by Wiberg, whoss 
investigations had given him a clear appreciation of the evolution of osteoarthritis in 
dysplastic hip joints. Furthermore Wiberg’s cases were in out-patients and probably included 
early lesions; thus the diagnosis could be made confidently in contrast to the advanced 
cases reviewed here 

Although a shallow acetabulum is probably the most important element, it 1s possible 
that associated malformations contribute to the development of osteoarthritis. A butter 
shaped head and a true coxa valga are frequently seen, especially in those cases with 
unquestionable subluxation (Fig. 41). La Sealen (1924) investigated these features but did 
not observe them before the third or fourth year of life and so assumed that they were 
secondary to a shallow acetabulum. Delayed development of the capital epiphysis | Putti 1929 
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would make it difficult to assess the shape of the femoral head at an earlier date, but het 
view regarding the secondary nature of coxa valga is supported by Muller (1927). Kindemann 
(1933) on the other hand regarded this as a primary deformity in dysplasia and due to the 
same defective anlage 

Hass (1951) reported the anatomical changes that he found within the hip joints of an 
infant with markedly shallow acetabula who died shortly after birth. He observed that the 
cartilaginous structure of the hip socket “ corresponded in shape and depth to the normal 
measurements for the newborn "’ and concluded that “ we have to deal principally with a 
hypoplasia of the osseous nuclei.”” In contrast to the acetabulum, the femoral head was 
smaller than usual and the femoral neck was valgoid. It appears then that both the head and 
the neck of the femur can be deformed at birth and take part in the primary abnormality 
their deformity later becoming more conspicuous as development proceeds. Hass also 
mentioned that anteversion of the femoral neck was increased in his case from the normal 
20 degrees to 30 degrees and later (speaking of the anatomy of fully developed subluxation 
he remarked that anteversion is a very common associated feature This observation 1 
supported by the numerous cases in which anteversion is found when prosthetic replacement 
operations are performed in osteoarthritis (Merle D’Aubigne 1954 

Ihe radiographs shown in Figures 45 to 47 support the view that coxa valga can exist 
and persist independently in the presence of a normal acetabulum and be uninfluenced I» 
treatment in an abduction splint 

The balance of evidence, therefore, suggests that deformity of the head, coxa valga, and 
anteversion are each part of the dysplastic malformation, [It is uncertain in what proportion 
they (as opposed toa shallow acetabulum) contribute towards th «development of osteoarthrith 
They may, however, affect the normal weight-bearing mechanism of the hip joint in a mannet 
already deseribed in the preceding section 

The condition of the “ healthy ”’ side in unilateral congenital dislocation of the hip ha 
been studied by Severin (1941) and by Muller and Seddon (1953). Such “ healthy “ hips, a 
these authors point out, are frequently dysplastic and offer an opportunity for observing the 
cle velopme nt of osteoarthritis The incidence of dysplasia on the healthy side, as found 


by Severin, was fifty-seven hips out of 190 infant patient Of these, tifteen showed normal 


acetabula when examined five to twenty-seven years later and a further ten became almost 
PABLE VI 
STATE OF HeALTHY Hiv tn 147 with UNILATERAL CONGENITAL 
Original ra t 
\ t umb 
acetabulum of case Normal or Norma ! 
than 2O deyvres 17 5 
Chk 20 25 deyvree 25 2 
Ck more than 25 deyvree 105 12 6 Is 
| i 147 17 IZ 4 5 
normal. In other words thirty-two hips out of the original 190 on later examination proved 


to be definitely abnormal. This finding resembles that of Muller and Seddon, who found 
twenty-eight dysplastic hips in a similar series of 172“ healthy hips followed into adult lif 

I have had an opportunity (which I gratefully acknowledge) to examine the records and 
radiographs of Muller and Seddon’s cases which were made at the time of follow-up examina 


tion. Among these 172 patients who were re-examined in later life by Muller and Seddon 
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(Coxa Valga without dislocation. Figure 45 
\t ave of nine mont! Left hip dislocated 
Kight acetabulum normal bigure 46 


kighteen months later, after treatment 1 


double abduction hip spicas for that period 


Note marked valgus of neck in both hip 
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not shown 


hic, 45 
46 
q 
= 
4 
bic. 47 


OSTEOARTHRITIS OF THE HIP BO 


and who, at the time of re-examination, had reached the age of sixteen years, seventeen 
had detinitely abnormal acetabula (CE angle less than 20 degrees), twenty-tive were doubtful 
CE 20. 25 degrees) and 105 were detinitely normal (CE greater than 25 degrees). The ditterence 


between these figures and those previously published by Muller and Seddon is due to my 


having accepted as definitely abnormal only those cases with a “CE” angle of less than 
20 degrees, and as doubtful those with a “ CE’ angle from 20 25 degrees inclusive. Only 
147 hips have adequate information for this investigation (Table V1 In twenty-nine 


radiographs taken in infancy were available for study. Of these twenty-nine infants, seventeen 
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UNFAVOURABLE FACTORS IN SEVEN CASES IN WHICH THE He AL THY 


KEMAINED ABNORMAL AFTER CESSATION OF GROWTH 


| Number Plaster for less No plaster on lreatment begun 
of cases than six months healthy side after tive vearsota 
5 ty 
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were found to be normal or doubtful and twelve abnormal when first examined. In assessing 
the normality or otherwise of these infant hips, Wiberg’s method was found to be unsatisfactory 
because the centre of the femoral head could not always be identified with certainty and the 
dislocation on the other side made it difficult to establish the horizontal line Accordingly 
Perkins’s square was used to diagnose lateral displacement and Hilgenremer’s angle to 
measure the inclination of the acetabular roof to a line drawn between the triradiate cartilage 
of the two acetabula. This angle (the “ H" angle) has been calculated to be 22-6 degrees 
in the normal infant at the age of one year and abnormal if greater than 25 degrees (hig. 54 
When these criteria were applied twelve cases showed abnormal hip joints in infancy 

Of these, six subsequently became normal, two improved and became doubtfully normal, and 
four remain frankly abnormal. Severin emphasised that these hips have a tendency to improve 
spontaneously, and this is supported by my finding only tive detinitely abnormal and two 
doubtfully normal hip joints on the healthy side among thirty-three adults with unilateral 


PABLE VIII 


CONDITION HeALTHY Hip Ketatren to Act 
AT BEGINNING OF TREATMENT 
\cetabulum Number \verave ave at 
CK angle in adult life of case becinnin treatment 
Less than 20 devrees 12 year 
1) 25 devree ‘ 
More than 25d 71 $1 year 


dislocations which had not been treated. This isin contrast to the twelve abnormal healthy 
hips found among unilateral dislocations in twenty-nine cases radiographed in infanes 

The influence of treatment upon the development of these dysplastic hips must be 
considered The supposedly normal hip was seldom mentioned in the case records and 
consequently there is uncertainty in most cases about the method and duration of treatment 
if any) used on that side. In most cases, however, treatment was by double abduction hip 
spicas, and it is perhaps significant that eighty-one out of 105 patients in whom the ©] 
invle exceeded 25 degrees in adult life received some form of treatment to the dislocated side 


The notes are explicit in fifteen patients who had normal hips in adult life. Fourteen were 
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treated by a double hip spica throughout. In one a single spica was used for eghteen months 
from the age of five. The final result in this case 
26 degrees), represents a deterioration from 


treatment was started 


, although normal (the CE angle measur 


an earlier measurement of 33 degrees befor 


In contrast, we find that of seventeen patients with abnormal hips 
when growth ceased (CE angle less than 20 degrees) 


five had no treatment whatsoever and 


49 bu bu 51 
Evolution of dysplastic hip joint under treatment. Figure 48 \t age of one vear and six mont! | 
hip dislocated. Left lip subluxated Acetabular root ver shallow bigure 49 \fter one ear u 
abduction spica bivure 50 age of six \cetabular roof now normal bigure 51 Aged nminet 


Normal hip joint 
in five the method and duration are uncertain. In the remaining seven 


a detinite adverse 
treatment factor (or factors) was present ( lable VII) 


rhe influence of the age at which treatment began upon the final result is shown in 


Fable VII, which includes 106 hips about which adequate information was available. Thy 


Although 
the differences are small they are probably significant in that primary treatment was undertaken 


in all the cases between the ages of six months and seven years 


lable suggests that the age at which treatment begins influences the tinal result 
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The ey ie nee 


resented suggests that early diagnosis and vigorous treatment 


nitially malformed hip joint may favourably influence its development t as the loon 
congenital dislocation of the hip. Figures 48 to 53 illustrate the ippheaty f these | 
to the treatment of dysplastic hip joints in intaney and early childhood, with the « t 


formation of a normal acetabulum In contrast to these 


cases the | yornt albu 


higures 54 to o7 Was neglected, only the dislocated hip bemy placed in abduction | 
result is poor Ihis case is particularly interesting because the acetabulum on the le of 
the dislocation which was treated has de veloped better than its neglected thougl t 
less abnormal fellow 

The above cases illustrate the possibilities that exist for curing this malformat d 
the price of neglect. Figures 58 to 60, however, illustrate the development of an a ral 
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bic. 56 57 
it of untreated dysplasia of hip 54 \ved four years Congenital dislocation 
On the lett the acetabular roof is shelving, the H anule is 35 degrees Appl ation of single abd t 
spica to right hip. Figure 55-—At age of six The neht acetabulum has deepened considerably, but t 
left (untreated) remains shallow. Figure 56 In adult life The nght acetabulum ts deeper than tiv f 
cle sprite the dislocation bigure 57 Phe left acetabulum has remained shallow the hip ts ib Mate 
Us 
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acetabulum in a previously normal hip as a result of ill considered treatment on the dislocats d 
side. This patient was allowed to walk in a umlateral hip spica in abduction for eight months 


Phe other hip, which was inevitably adducted, failed to develop normally and at the earh 


age of thirty an operation was necessary because of painful osteoarthritis 


| tion lysplasti » allowed est in adduct 58 ed india 
ta | atiot Luft ma diye ea ate af nt 
ibduction spica for dislocated hip. Wall is allowed in abduction. The left aceta 
‘ rma now i and does not er the head the add ed 
ty the pre u norma | ibnormal and wetal i 
mpton nece tated operat 


In conclusion, dysplasia of the hip is responsible for about one quarter of the cases of 
osteoarthritis seen in adults subjected to operation \ shallow acet abulam can be corrected 


or improved in youth by treatment in abduction It may on the other hand be rendered 


worse or even produced if attention is not paid to a supposedly normal hip when thi 
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associated with a congenital dislocation on the other side. As judged by a small series of 
patients the earlier that treatment is begun the better the outlook for the acetabulum. The 
incidence of osteoarthritis is related to the degree of development of the acetabulum (Table IX 
The average age of the patients was 31-5 years 

[he results of this investigation into dysplasia of the hip joint serve only to support 
Putti’s views published in 1933 and to re-emphasise the importance of early diagnosis and 


rABLE IX 


INCIDENCE OF OSTEOARTHRITIS RELATED TO DEVELOPMENT OF ACETABULUM 


of osteoarthriti 
Number 
\dult acetabulum wns of Signs o1 
ol cases Kadiographi > 
| ymptoms symptoms Lotal case Ver cent 
cone 
only radiograph 
Ck less than 20 17 ; 55 

CE 20. 25 devrees 25 16 
| 
| Cl. more than 25 degrees 105 4 $ 


treatment in these patients if osteoarthritis is to be prevented in the future (Ponseti 1944, 
Ortolani 1948, Hart 1952).- It is appropriate to end this section with a quotation from Putti's 
paper upon subluxation, “ which is almost always overlooked and often neglected until it 
becomes obvious at an age when no radical cure is available and it becomes the cause of the 
syndrome of arthritis deformans — this should and could be corrected in infancy.”’ Recognising 
that some might improve spontaneously, he continued: “ If we have needlessly submitted a 
case of predislocation to a gentle and harmless form of treatment when it might have been 
lucky enough to reduce itself spontaneously, this is not in itself a ground for discrediting the 
method in which, according to our views, lies the only secret which can improve the results of 
treatment of congenital dislocation of the hip.”’ (Putti used the term dislocation here because 
predislocation in his view might remain as a permanent subluxation or progress to a frank 
dislocation.) 


THE INFLUENCE OF ISCHAEMIC CHANGES IN THE ETIOLOGY OF OSTEOARTHRITIS 

Interruption of the blood supply to the femoral head causing massive necrosis is often 
followed by osteoarthritis and it is sometimes suggested that idiopathic disease is due to a 
lesser degree of vascular insufficiency causing cartilage degeneration insidiously (Wollenberg 
IW, Watson- Jones 1942, Pridie 1951, Law 1952). Massive capital necrosis after a dislocation 
or transeervical fracture may be followed by osteoarthritis, and these cases are usually easily 
recognised, But osteoarthritis may also result from more subtle vascular occlusion in caisson 
disease (Phemister 1940), osteochondritis dissecans, and localised injuries to the femoral head 
(Figs. 61 to 64). In general, osteoarthritis is a disease whose incidence is greatest at an aye 
when the peripheral circulation 1s dec reasing An association between arteriosclerosis and 
osteoarthritis has been claimed (Bezancon and Weil 1934, Monroe 1935), and Fleteher (1939) 
found that hypertension was present in 41-2 per cent of patients with osteoarthritis compared 
with a general incidence of 10-8 per cent among patients of comparable age 

The suggestion that osteoarthritis of unknown origin is due to progressive vascular 
insufficiency merits attention, for it is plausible, frequently advanced, and is the rationale of 
some forms of treatment such as the operations of forage (Graber-Duvernay 1932) and 
transposition of muscle flaps (Venable and Stuck 1946). The benefits that may follow treatment 
by short wave diathermy are believed to arise from an increase in the blood supply to the joint 
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The radiographic appearances of advanced osteoarthritis may be readily confused with 
those of localised avascular necrosis The familiar wedge-shaped density which appears 
below the area of greatest cartilage wear is not, however, due to infarction of this area but 
to vascular compact bone (Fig. 9). Cysts are not initially areas of necrosis but rather of 


vascular granulation tissue (Figs. Il to 13). Similar changes occur on the acetabular side of 


hiograph howiny progre ive collapse of femoral head 1 i 
| ‘ 61 and 62 Initial fracture cen in two plane | ire 63 | 
| ure 64 eal ifter fracture There is a resemblance betwee 
‘ eon pat te int 
the jyomnt where.the blood supply is profuse (Howe et al. 1950) and a protected fron un 


In its extra-osseous course as that to the femoral head is vulnerable 


When exposed at operation the femoral head may bleed very little if it is cut aero 


after dislocation [his does not necessarily mean that it is avascular, for the torsion that 
ACCOM panes forced lateral rotation may have obstructed the main cap ular arterial Ipply 
Anterior dislocation and elevation of the head may favour venous drainave throuvh the 


marrow and necessarily divides the vessels within the hgamentum tere 
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Although Walmsley (1915) believed that the arterial supply to the femoral head was 
reduced as age advances, Trueta and Harrison (1953) showed convincingly by angiography that 
a copious circulation and free intra-osseous communications persist in old age. Harrison ef 
al, (1953), applying this method to a study of osteoarthritis, demonstrated an increased 
blood supply in the disease. My histological studies of thirty-five osteoarthritic femoral 
heads have constantly shown that the bone is well vascularised. Avascular necrosis was only 
seen when fragments of bone, undermined by cysts, broke away and were thus separated 
from their blood supply (Figs. 18 and 19) 

It is of course possible that earlier ischaemic change had both caused the osteoarthritis and 
stimulated a vascular response in adjacent viable bone. This supposition cannot be supported, 
for dead bone undergoing revascularisation and substitution in situ was not seen. If this 
sequence were common, patients with severe peripheral occlusive vascular disease might be 
expected to show a high incidence of osteoarthritis in the limbs involved. But this is not so 
Collins (1949) dissected knee joints amputated for arterio-sclerotic gangrene and found no 
increase in the incidence of joint degeneration. Kling (1938) made a similar clinical study 
and reached the same conclusion. I am indebted to Mr George Bonney for allowing me to 
study the case records of thirteen patients with occlusive vascular disease involving the great 
vessels distal to the aortic bifureation and proximal to the division of the femoral artery 
into superficial and deep branches. All were over fifty years old, and in several an arterial 
block had been demonstrated by aortography, but in none was there radiographic or clinical 
evidence of osteoarthritis of the hip joint 

Degenerative joint changes similar to osteoarthritis have been produced experimentally 
by interruption of the blood supply to joints (Goldhaft e¢ a/. 1930, Miltner and Hu 1933) 
This reproduces in animals a well known happening in man but does not advance our 
knowledge of the etiology of most cases of osteoarthritis. Cecil (1930) suggested that synovial 
ischaemia might modify the quality of synovial fluid and so affect articular cartilage nutrition 
Ihe synovial membrane is, however, highly vascular in osteoarthritis and the synovial fluid 
does not appear to be modified except for some increase in the mucin content (Kling 1938) 
Pearson (1928) claimed that ischaemia of the spinal cord by interfering with vibration sense 
might render joints more vulnerable to minor injury and subsequent osteoarthritis. He 
could not, however, demonstrate a loss of the other forms of sensation transmitted by the 
posterior columns, and his views were not supported by pathological evidence 

In conclusion, and in company with Key (1930), Keefer et a/. (1934), Harrison ef al. (1953) 
and others, | found no evidence to support the view that osteoarthritis of unknown cause 
is often due to an ischaemic lesion in the femoral head. The notion that arterio-sclerosis 
is a cause of osteoarthritis was introduced in 1909 by Wollenberg, but in the same year 
Llewellyn Jones said of this association: ‘ It must be admitted that any direct evidence of 
casual relationship if not entirely lacking is very scanty.” The results of this investigation 


could well be summarised in those words 


OSTEOARTHRITIS OF UNKNOWN ORIGIN 
his is the largest single group, numbering seventy-three (58-8 per cent) of the 124 cases 
analysed. The cause of osteoarthritis in this group has provoked many suppositions, of which 
some are ‘so meaningless as to be irrefutable (Bennett ef al. 1942). There is little to be 
gained by the perpetuation of hypotheses which athirm that a“ sluggish bowel” (Ray 1932 
or mycotic emboli (O'Reilly 1937), deranged purine metabolism (Gutman 1935) or “ faulty 
elimination of metabolites (Brailsford 1952) are factors of importance until methods are 
available by which such statements can be submitted to critical assessment. As an example 
of the more extravagant claims Ely (1922) suggested that the cysts were helminthic and that 
worms caused the disease. This was based on radiographic appearances alone. These have also 


caused confusion by their resemblance to those of ischaemic necrosis. Many of the hypotheses 
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have in common a tendency to ascribe all cases of osteoarthritis to one cause, whereas we 
already know that this disease is the ultimate stage of many seemingly dissociated joint 
disorders that have the ability to damage articular cartilage 

[his study does not contribute significantly to the solution of this problem. Some 
ibservations seem, however, to be worth noting. Women were afflicted twice as often as 
men by both bilateral and unilateral disease. The age at onset of symptoms showed a peak 
for both sexes between the ages of tifty and fifty-tive; so this is a disease of aging rather than 
old aye. It was perhaps surprising to find that the average interval between the onset ot 
symptoms and operation was only 4 years. This figure is based upon the practice of six 
different surgeons and indicates that deterioration is rapid in the more severe cases 

When the unilateral and bilateral cases are contrasted two distinguishing features eme ree 
The average age at which symptoms began was 52-5 years in the unilateral and 591 years in 
the bilateral. This may be significant, for the extremes of age incidence lie between relatively 
narrow limits secondly, there is a marked difference in the incidence of associated 
osteoarthritis in knees and spine between the two groups. This distinction is emphasised in 
lable X, which shows that bilateral disease is more often part of a polyarthritis than 
unilateral 

FABLE N 
OF ASSOCIATED OSTEOARTHRITIS IN OTHER JOINTS 


WITH [TDIOPATHIC OSTEOARTHRITIS OF THE 
of disease Number Osteoarthritis in Osteoarthritis in 
in hip of cases knee or spine knee and spine 
Umilateral idiopathic 


Bilateral idhiopathn 


The knee or spine involvement was always severe enough to receive attention in 
deciding upon the method of treatment. The knee and spine are both functionally related to 


the hip joint, so their involvement might be regarded as secondary to the hip rather than 


coincidental. This is not supported by a similar study of dysplasti osteoarthritis (lable NI 


IABLE NI 
OF ASSOCIATED OSTEOARTHRITIS IN OTHER 


WITH DySPLASTIC OSTEOARTHRITIS OF THE Hus 


Py pe of disease Number Osteoarthntisin Osteoarthnt: 


in hip ots cs knee or spine knee and spine 
Unilateral dysplasia 


Bilateral dysplasia 


The incidence here is low and probably not entirely accounted for by the earhet aveTape 
age at operation (545 years compared with 59% years for idiopathic case An unstable 
hip on one side from birth would be expected to produce spinal osteoarthritis very commonly 
if the mechanical factor were dominant, whereas this happened on only three occasions among 
sixteen such patients and once in ten bilateral cases. Small though the numbers are, a 


similarity will also be observed between the incidence of multiple joint involvement. in 
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unilateral idiopathic and unilateral dysplastic cases in contrast to the difference ly 
these figures for the same types with bilateral disease 

Because of these differences it is suggested that unilateral and bilateral cas 
represent the end-result of different causes. In the unilateral cases local factors may 


significant than the constitution...., chus perhaps accounting for the earlier onset of symy 


in monarticular arthritis which also characterises cases due to a long-standing mech 


fault. Minor degrees of dysplasia may cause some of these, for the average of onset 


patients is low (46-6 years); but this can seldom be recognised with certaint 


osteoarthritis complicates the radiographic appearance. Although a similar criticism apy 
the proposition of micro-trauma (Pommer 1920), ischium varum (Preiser 1907) and unde 


adolescent coxa vara (Law 1952) as important contributory causes, the hypot 


anatomical abnormality may be important in the etiology of these idiopat! 


supported by the frequency with which anteversion is found at operation Merle 1) Aubig 


and Postel 1954). Lastly, women are the victims twice as often as men of bot! 
idiopat hin and dysplastic osteoarthritis 

Ihe facets that bilateral osteoarthritis arises at a later age and is more oft 
with polyarthritis tempt one to speculate that a constitutional upset cont: 
etiology in those cases not due to bilateral mechanical faults. The possible intha 
menopause (Hall 1938), and of pituitary dysfunction and acromegaly (Ierdheim 151 
of obesity (Fletcher 1939) have been assessed, and Silberberg (1936) have produ 


disease experimentally by dietry and hormonal means. Haygarth (1805) first descr 


association in women of an osteoarthrits polyarthritis with Heberden’'s nodes. Wwellgr 


Moore (1952) confirmed and amplified this observation, believing that some unknow! 
factor which causes premature aging ts responsible. Constitutional upsets such a- 
well account for the disease in many cases of bilateral disease, which again is twic 
In women as ih ten 

In conclusion it must be admitted that little can be added as yet to MeMurras 
1935) that “ osteoarthritis represents the response of arti ular cartilage to ma 
avents of whose nature we know little.” The commonest cause of articular cart 
is, however, advancing age (Bennett ef al. 1942) and osteoarthritis is merely ai 
ind aggravation of this deterioration. A fuller understanding of normal cartilag: 
will, it is believed, lead in the end to the discovery of the cause or causes 
osteoarthritis 

SUMMARY 

hie capsulat changes in osteoarthritis of the hip and thei pathoge 
and it is concluded that symptoms are due mainly to this abnormality 
2. The clinical significance and pathogenesis of subchondral sclerosis, cysts 
secondary subluxation and new bone formation on the lower border of the 1 
are discussed 
%. These bony features which can be seen in the radiograph may, under certain « 


be correlated with the symptoms 


$4. The influence of joint debris and capsular fibrosis upon the symptoms : 
osteoarthritic yornts onsidered 

5. The mechanism by which osteoarthritis develops ino hip joints with at 
abnormality is discussed in relation to the normal functional anatomy of the hay 

6. The evolution of osteoarthritis in dysplasia of the hip is considered with spe 

to its diagnosis, prognosis and early treatment 

7. The supposition that osteoarthritis is commonly due to progressive ischiar 
femoral head has been investigated and is rejected 

8. The cause of idiopathic osteoarthritis remains obscure but the evidence sugges 
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constitutional rather than local conditions in the joint account for many of these cases 
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SPONDYLOLISTHESIS* 


k. W. O. Apkins, DERBY, ENGLAND 


Chis paper is based on a review of forty-six patients with spondylolisthesis upon whom 


I have operated during the past tive years. In all these cases a thorough exploration has 
been carried out in order to obtain a detailed picture of the anatomy of the lesion and in 
particular of the relations of the nerve roots. Armed with this information I have attempted 
to correlate the symptoms with the anatomical findings, and hence to provide a logical 


approach to the treatment of the condition 


DISCUSSION OF SYMPTOMATOLOGY 


Ihe symptoms of spondylolisthesis fall broadly into two groups, backache and pain 
referred to the lower limbs. The backache has usually and probably correctly been attributed 
to the instability of the affected segment, which increases the strains on the mtervertebral 
ligaments and joints and ultimately causes severe localised osteoarthritis. From this aspect 
alone one might expect satisfactory cures from successful arthrodesis of the unstable and 
painful segment 

Phe cause of the radiating pain to the legs is a much more controversial subject and in 
recent years many suggestions have been put forward to explain its occurrence, These arise 


from two diverse schools of thought, the one which believes in the theory of referred pain 
and the other which attributes symptoms to direct interference with the nerve itself. The 
first believe that pain from a local lesion in muscle, ligament or joint will be referred to the 
area of skin supplied by the same segmental nerve. The theory ts attractive, but no one ha 
succeeded in showing what this elusive local lesion may be, and, while the possible occurrence 
of referred sciatica must be kept in mind, it must also be realised that it may in fact be amy th 
In favour of the theory that radiating pain is caused by direct interference with the nerve 
root, we have the indisputable fact that sciatica can be produced by compression of the root 
by a prolapsed intervertebral disc, or by rare but anatomically similar lesions such as a nerve 
root tumour, and that it can be relieved immediately and absolutely by removal of the lesion 


causing Compression. It must now be accepted that many cases of sciatica are due to 
prolapsed dises, but we are on sound ground when searching for other mechanical Causes of 
root compression which might be expected to produce similar pain 


While running a special * back clinic “in the hospital service, | have had the oj 


POrtunity 
of studying innumerable cases of sciatica. On clinical grounds these fall into two types 
which | have named — assuming for the time being that all are due to mechanical interference 
with the nerve root the root compression syndrome and the root irritation syndrome. — The 
first or compressive type presents marked physical signs with spasm of the lumbar muscles 
deformity of the spine, a strongly positive straight leg raising test and possibly signs of 
nerve paralysis such as an absent ankle jerk, cutaneous hypoaesthesia or muscular weakness 
Ihese signs I believe indicate actual compression of the nerve root, the only common cause 
of which is a prolapsed disc. In the irritative type the distribution of pain is exactly thi 
same, but physical signs are absent or slight. There is full mobility of the lumbar spine 
the straight leg raising test is negative or only slightly positive, and neurological signs are 
absent. This syndrome | believe indicates nerve root irritation without actual compression 
Phe commonest cause again is a prolapsed dise in which the size or position of the prolapse 
precludes severe compression of the root, and the acute disc prolapse which is making a 


symptomatic recovery will often pass from the compressive to the irritative type as a result 


* Part Lofanessay adjudged proxime accessit in the competition for the Robert Jones Prize and Medal, 1953 
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of shrinkage of the prolapse. Nearly all cases of sciatica in which an « xploratory operation 


reveals no dise prolapse belong to this root irritation syndrome and in many of them other 


possible causes of root irritation, such as the osteophyty edge of the vertebral body in the 
so-called “ searred dise,”’ are apparent 

Cases of spondylolisthesis with radiating pain also fall into this category, clinical signs 
being almost invariably absent or slight If the theory of root irritation is correct it should 
be possible to demonstrate mechanical interference with the nerve root as it passes through 


the spinal canal and out of the intervertebral foramen. My investigation of this series of 
cases has shown that such interference does in fact occur and offers a ready ¢ Xplanation of 
the symptomatology of the condition 


MORBID ANATOMY 


Of the forty-six patients, thirty-eight had laminal defects, and eight had intact: lamiunas 
Of the thirty-eight with defects, thirty-three had definite slipping (spondylolisthesis), and 
the remaining five had the typical defects in the pars interarticularis of the lamina but no 
slip (spondylolysis). The diagnosis of these latter cases is very easily missed unless routine 
oblique views are taken, and in one case I discovered the condition unexpectedly during an 
exploratory operation 

SPONDYLOLISTHESIS WITH LAMINAL DEFECTS 

Of the thirty-three lesions, nineteen were at the lumbo-sacral level. eleven between 

1.4 and 5, and one between L.3 and 4. The remaining two patients had double lesions with 


1..4-5 spondylolisthesis and lumbo-sacral spondylolysis 
The lamina” During the exploration of these cases, the first striking feature observed is 
the looseness of the affected lamina. If the spinous process is held with forceps the lamina 
ind its inferior facets can be rocked through quite a wide range, and this feature makes it ea 
to locate the correct level In three cases, however, this laxity was absent, because of tibrou 
ankylosis of one or both of the apophysial joint \part from these three cases, the facet 
and the posterior joints appe ared normal. In ancther three cases there was a comple te spina 
bitida of the lamina which extended into the sacrum. It is important to remember thi 
possibility, because damage to the cauda while Stripping the muscles can easily be caused if it 
Is not suspec ted 
The pseudarthrosis [t has been my policy to excise the loose lamina and its inferior 
facets completely, and this carries the dissection to the pseudarthrosis in the pars interarticulary 
of the lamina. It is noteworthy that the gap in the lamina is usually much smaller than the 
mount of slipping between the bodies of the vertebrae The difference is due to a forward 
extension of the posterior part of the isthmus. I have not seen this fact referred to previoush 
ind it is obviously of considerable significance when considering the etiology of the condition 
Ihe pseudarthrosis itself is an ill detined mass of fibrous tissue in which considerable 
mucoid degeneration has usually occurred. In these cases it has a crisp feel, almost like 
cartilage when cut with the mibbling forceps This tissue merges into the neiwhbourmy 
ligaments and I have never succeeded in detining its boundaries, It is often of considerable 
dimensions, bulging well beyond the bony margins of the pseudarthrosis and partly blocking 
the entrance to the intervertebral foramen. The emerging nerve root as it curves round the 
infero-medial border of the pedicle is an immediate anterior relation of this mass (Figs. 3 and 4 
and in over half the cases in this series was bound to it by dense adhesions which could bx 
separated only with difficulty 
The disc When the lamina and the tissue within the pseudarthrosis have been cut bach 
to the pedi les the step between the vertebral bodies is easily displayed by retraction of the 
dura, This step is covered with the annulus fibrosus of the deformed dise which presents a 
smooth glistening surface sloping gently upwards and forwards (Figs. 3 and 4 In one or 


two cases this dise tissue appeared a little fuller on one side than the other, but in none wa 
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there anything resembling a disc protrusion. In many cases there was gross scarring of the 
disc with marked narrowing of the disc space, and thickened osteophytic edges extending 
backwards from the margins of both vertebrae (Fig. 6) 

The dura— The dura makes a double bend as it descends between the lamina of the vertebra 
above and the posterior edge of the step below. It is always indented and often densely 
adherent at both these levels, particularly to the lamina and ligamentum flavum above 
Even with severe deformities, however, these edges are not approximated sufficiently closely 


bia. Fic. 2 

Normal spine Figure | Drawing from behind after total laminectomy, showing relations of 

1..5 root within the intervertebral foramen. Figure 2 Intervertebral foramen seen from within 
the spinal canal 


hia. 3 Fic. 4 


Kelations of nerve root in spondylolisthesis. Figure $— Drawing from behind showing relations of 
nerve root to pseudarthrosis in pars interarty ularis of lamina. Figure 4—— Intervertebral foramen seen 
from within the spinal canal. Note intimate relationship of L.5 root to pseudarthrosis 


to cause actual compression of the cauda equina, although it may be tightly stretched across 
the edge of the step (Fig. 7) 

The nerve root of the slipped segment retains its normal relationship to the pedicle and 
body of the forwardly displaced vertebra, The nerve root of the next segment below usually 
emerges from the dura just below the step, but in a few cases, and particularly in the more 
severe deformities, it arises just above it and passes downwards across its sharp posterior edge 

In front of the dura in the angle of the step is a“ dead space" filled with fibro-fatty 


tissue and extra-dural vessels 
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The intervertebral foramen — The intervertebral foramen receives scant attention in the 
anatomy books, and nowhere have I seen an accurate description of the relations of the nerve 
root as it passes through the foramen. These relations are of great importance when 
considering the causation of sciatica in spondylolisthesis and also in the scarred dise, and I 
propose to describe them in some detail 

In the normal spine the foramen may be divided into two distinct parts (Figs. | and 2) 
Phe upper half is bounded above by the pedicle, in front by the body of the vertebra and 


behind 


by the pars interarticularis of the lamina. It is demarcated from the lower half by 
the slightly prominent lower border of the vertebral body, and ts occupied by the emerging 
nerve root. The lower half is bounded in front by the disc, below by pedicle, and behind by 
the apophysial joint. It is occupied only by fibro-fatty tissue and small vessels. The nerve 
enters the foramen by curving around the infero-medial border of the pedicle (Figs. | and 2) 
with which it is in close contact. It then proceeds directly laterally in a groove on the back 
of the vertebral body bounded above by the pedicle and base of the transverse process and 
below by the rounded lower margin of the body. At the extreme lateral border of the vertebra 
it turns downwards and forwards to enter the psoas muscle, Except at this extreme lateral 


Fic. 5 


ire 5 Searred dis Intervertebral foramen seen from within the spinal canal Note osteophy ti 


ad 


lve from L..5 body forming the floor of the neural groove Figure 6——Spondylolisthesis with 
carring of the dis« Note osteophytic ledge from L.5 body lying beneath the nerve root 


edge, the nerve is confined entirely to the upper half of the foramen and is never a direct 
relation of either the dise or the apophysial joint 

If the dise is searred (Fig. 5), the backward projection of the osteophytic edge of the 
vertebra deepens the groove occ upied by the nerve root, and if this edge is also thickened 
the groove will be constricted as well The collapsed dise is projec ted backwards with the 
edges of the vertebrae and the lower half of the foramen may be thus almost obliterated 
but this does not affect the root within the foramen 

In spondylolisthesis (Figs. 3 and 4) the foramen, although distorted, is ac tually enlarged 
Phe nerve is always displaced forwards with the body of the slipped vertebra and occupies 
its usual position in the groove on the back of this body. The disc tissue attached to the edge 


of the vertebra now forms a sloping floor to this groove. The posterior wall of the upper 


part of the foramen is now occupied by the pseudarthrosis in the isthmus of the lamina 
which frequently bulges into the foramen and impinges upon or adheres to the root. Although 
| have never seen the nerve actually constricted in this situation, the importance of this 
relationship cannot be over-emphasised 

If the spondylolisthesis is complicated by searring of the dis Fig. 6), the projecting 
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osteophytic ledge now forms the floor of the groove occupied by the nerve root. The thickened 
base of this ledge at its attachment to the body creeps upwards towards the pedicle and 
narrows this groove. Although this narrowing is seldom sufficient to constrict the root 
in two cases definite and severe compression was demonstrated In one case the canals 
between the lower surfaces of the pedicles and the osteophytic ledge were no more than 
one-sixteenth of an inch in width, and the roots traversing these canals were compressed 
into narrow bands. In the second case there was a similar appearance on one side, but on 
the other, where the canal was completely obliterated, the nerve had escaped by passing 
downwards within the spinal canal and then passing out directly late rally through the lowe 
half of the foramen. Narrowing of the foramen in spondylolisthesis, and also in the scarred 


disc, has often been mentioned in the literature but without any clear appreciation of 


bia. 7 


Keconstructed radiograph showing relations of cauda equina 
Cauda held forwards by lamina of L.4 and stretched acro 
posterior edge of S.1 body 


mechanism. In this series the only demonstrable cause of such narrowing was the condition 
just deseribed 

Phe extreme lateral part of the foramen is never easy to display at operation. In this 
situation the nerve turns downwards across the edge of the vertebral body and the lateral 
border of the dise to enter the psoas muscle or join the lumbo-sacral cord 


SPONDYLOLYSIS 

Of the tive cases of spondylolysis the lesion was at the lumbo-sacral level in three, and 
at the L.3-4 level in two. In addition, the two patients with double lesions both had lumbo 
sacral spondylolysis. The appearance of the lamina and pseudarthrosis was exactly like that 
seen in cases of spondylolisthesis, and the nerve roots were adherent to the pseudarthrosis 


in three cases 
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In one case there was a typical large globular disc protrusion on one side severely 


compressing the overlying nerve root In all the other cases the dise appear d normal 


SPONDYLOLISTHESIS WITH INTACT LAMINA 

seven of the eight cases in this group conformed to a common pattern (MacNab 1950) 
\ll of these lesions were at the L.4-5 level and all in patients past middle life with considerable 
osteoarthritis of the spine 

On exploration the posterior intervertebral joints were found to be in a parasagittal plane 
instead of the normal oblique plane, and forward subluxation 
of the upper facets was apparent The articular cartilage on 
the facets showed severe degenerative changes. The forward 
displac ement of the lamina imposes an acute double bend on 
the dura and constricts the thecal canal between the lower 
edge of the lamina and the posterior edge of the step, But 
in none of these cases was this sufficient to cause a spinal 


block or actual compression of the cauda equina 


The forward slip is limited by impingement of the dis ) 
placed inferior facet against the body of the vertebra below NN 
Figs. 8S and 9) In this situation the facet comes into 


close relationship with the nerve root passing towards the 
pedicle and intervertebral foramen of the segment below 
In most of these cases the root had been squeezed medially 
and was densely adherent to the tip of the displaced rm © 


Spondylolisthesis with mtact lamina 
acet Lateral lew howin the nerve 


The anatomy of the intervertebral foramen at the level root trapped between — displaced 
of ship is like that of the other type of spondylolisthesis a ane Sony he 
except for the important difference that the intact isthmus 
forms the posterior relation of the nerve root instead of the pseudarthrosis The effects of 
searring of the disc, which is usually marked in these cases, are the same 

Phe eighth case in this group falls into a different category. In this patient, a young 
woman of thirty, the lumbo-sacral joint was involved and slipping had occurred in consequence 
of developmental defects of the inferior facets of the displaced verte bra Ihe facet was 
completely absent on one side and represented by a small detached cartilaginous fragment 
on the other Ihe sacral facets were normal and this fragment was articulating with one 
of them. In the absence of any posterior support the lamina had slipped forwards and 
downwards until it impinged on the body of the sacrum and there trapped the cauda equina 


as it crossed the step (Fig. 10) This case is referred to in more detail later 


CAUSES OF SCIATICA 

The clinical picture presented by cases of spondylolisthesis with radiating pain is nearly 
always that of the ‘ root irritation syndrome,” in which physical signs are absent or slight 
It is for factors which might irritate the root rather than compress it, therefore, that we must 
search. During movements of the spine the nerve root glides within its bed and constriction 
or irregularities of this bed are likely sources of such irritation. The effect of such factors 
would be greatly increased by adhesions which fix the root at one point, so that it is 
undergoing constant traction 

In the foregoing description of the anatomical arrangements found in these cases, many 
possible causes of root irritation are apparent | believe the most important are the laminal 
pseudarthrosis, the narrowing of the neural groove found in cases with scarring of the dise 


and the forwardly displaced facets found in the cases without laminal defect 
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The pseudarthrosis— The intimate relationship of the pseudarthrosis to the nerve root at 
its entrance to the foramen and the frequent fixation of the root to it by dense adhesions 
have already been described, I believe this is the most likely cause of radiating pain, and 
explains the frequent occurrence of such pain in cases of spondylolysis in which the other 
factors are not present. That movements occur at this false joint between the anterior and 
posterior elements of the vertebra has been clearly demonstrated by mobility films, and 
such movements will greatly increase the potential irritating properties of this joint 
Alterations in the contents of the joint after strains and minor injuries might explain the 
frequency with which the symptoms are initiated by accidents. The pseudarthrosis affects 
only the nerve root at the level of slip— that is, the L.5 root in lumbo-saeral lesions and the 
L..4 root in L.4-5 lesions. In this series, as would be expected, the pain was of sciatic distribution 
in all lumbo-sacral cases, but was usually of femoral distribution with the higher lesions 


\ 


Spondylolisthesis with intact lamina Keconstructed radiograph 


showing inferior facet of L.4 impinging on body of L.5 


hic. 


The neural groove’ Although actual compression of the nerve root and its ganglion within 
this groove was demonstrated on only two occasions, in all cases with scarring of the dis« 
the root was closely cushioned by the rugged ledge of the vertebral body, and I believe this 
to be another frequent source of root irritation. This feature is common to both types of 
spondylolisthesis, and also to uncomplicated cases of scarred discs 

Displaced facet This factor is peculiar to the type of spondylolisthesis in which the 
apophysial joints are subluxated [he forwardly displaced facets come into intimate 
relationship with the nerve root descending across the step to enter the intervertebral 
foramen below (Fig Ss) The nerve may be trapped between the facet and the vertebral 
body, but is more commonly squeezed medially and becomes adherent to the tip of the facet 
I believe that this is the commonest cause of radiating pain in this type of lesion and this 
view Is supported by the distribution of pain, which was sciatic in all seven cases, although 
the slip was at the L.4-5 interval 
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The satisfactory results after an operation that removes these sources of root irritation 
lend strong support to the view that they are the real cause of the radiating pain. Unfortunately 
as all possible causes have to be dealt with in any particular patient, they cannot throw any 


light upon the question of which factor is responsible in any one case 


ASSOCIATED DISORDERS 

Disc prolapse [n none of the cases of spondylolisthesis of this series was there anything 
resembling a prolapse of the affected dis Indeed, if any considerable degree of slipping 
has occurred the disposition of the posterior part of the dise makes it extremely unlikely 
that such a prolapse would occur Even if the nucleus succeeded in escaping posteriorly 
it would presumably bulge into the “ dead space between the step and the dura and would 
be unlikely to cause root Compression 

In one case of spondylolysis a typical large well detined protrusion had oceurred and 
was undoubtedly the cause of the patient’s sciatica. This case presented the clinical picture 
of “ root compression " with marked physical signs, and a tentative diagnosis of dise prolapse 
was made before operation It seems likely that the local instability associated with 
spondylolysis, and possibly also with shght degrees of spondylolisthesis, might well predispose 
to prolapse of the nucleus at this level, and the possibility of its presence should always be 
borne mm mind 

In two other cases of spondylolisthesis with laminal defects a typical protrusion had 
occurred at a disc above or below the level of ship In one case the spondylolisthe Is Wa 
lumbo-sacral and the protrusion at the L.4-5 disc, and in the other this picture was reversed 
In both of these cases the condition was suspected clinically before operation. It is possibl 
however, that a disc prolapse at an adjacent level might vive rise to a root irmitation 
picture without physical signs, and be indistinguishable from an uncomplicated case of 
spondylolisthesis. [ believe therefore that in all cases with sciatic pain exploration of the 
adjacent dise should never be omitted 


Tuberculosis I have seen only one reference in the literature to the association of 


spondylolisthesis with tuberculosis of the spine Nissen-Lie (1941) reviewed the spinal 
radiographs of a large number of patients admitted to one hospital and among 267 who had 
spinal tuberculosis he discovered tive cases of spondy lolisthe 1 In three cases the two 
conditions affected the same vertebrae Puberculosis occurred in two cases of my seri ind 


in one case involved only the deformed segment 


Case 1 [his patient was under conservative treatment for severe sciatica for some months before 


operation was performed. Kadiographs showed a moderate degree of lumbo-sacral spondylolisthess 

but no evidence of an infective lesion in the spine or pelvi Marked lumbar rigidity with a sciath 
coliosis was present, and it was thought that this was probably due to a coincidental prolapsed 
lise \t the operation, which included a thorough exploration and curettage of the dise, nothing 
unusual was detected and some bone chip from the ilium were used in the arthrodesis Phe wound 
healed normally, but some weeks later, while the patient wa till being nursed in a plaster bed 
asinu developed which was eventualls proved to be tuber ulou Although the mfection pread 


to involve the lumbo-sacral joint, a review of the pre-operative and later films shows the probability 
ofan original infection in a sacro-ihac jomnt which may well have been responsible for the mptom 
vhich brought him to hospital 

Case 2 This patient complained only of backache. had only hvht muscular rigidity, and wa 
found to have a L.4-5 spondylolisthesi The radiographic appearance of the affected dise led to a 


discussion of the possibility of an infective lesion, but this diagnosis was thought to be so improbable 


that an exploratory operation was finally advised. During this exploration nothing abnormal wa 
seen until the dise was incised, when tuberculous pus exuded lhe disc was vent curetted and 
nothing further was done The patient has made satisfactory progre after treatment alos 


more orthodox line 


hie occurrence of two cases of tuberculosis in this SCT ie of forty IX Cas ol 


spondylolisthesis may be a chance coincidence. It is a sharp reminder, however, that many 
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conditions can cause low backache and sciatica, and that the radiographic demonstration 
of an obvious lesion like spondylolisthesis does not necessarily settle the diagnosis 

Cauda equina lesion Many authorities have denied that a cauda equina lesion can be 
produced by spondylolisthesis, but at least three cases have been reported in 1 
(Hulbert 1948, Arden 1949, Turney 1952) Turney’s case had bladder dysfunction and 
saddle anaesthesia and one of my cases presented a similar picture. This was the atypical 
case of spondylolisthesis with intact lamina in which slipping had occurred as a result of 
congenital deficiencies in the inferior facets 


Case 3 The patient, a woman of thirty, had never had 


any serious backache and 4 jatica 
but complained of stress incontinence for the previous two and a half year On examination 
she had typical saddle anaesthesia involving the inner sides of the thighs and the anal and vulval 


skin. Ivacuation of the bladder could be effected normally and the incontinence 


Case 4 Lumbo-sacral spond ylolisthe sis with intact lamina but al 
facet Keconstructed radiograph showing 


cnt 
the cauda equina trapped betw 
the lamina of L.5 and the posterior edge of the 


due to failure of the usual retlex closing of the sphincters during sudden stre 


CS, aS a re sit col the 

anaesthesia, Kadiographs showed slipping to the extent of half the diameter of the vertebral 
body, and a myelogram demonstrated a complete block at the lower border of the displaced lamina 

At operation the lamina was found to be resting against the posterior edge of the step and the 


cauda equina was tightly Compressed into a thin band as it passed between (Fig. 10). Decompression 


was performed by removing the lamina and the prominent angle of the sacral body, but no recovery 
has occurred in the two and a half years since the operation 

It is of some interest that this patient's brother has also been under my care 
spondylolisthesis. His disability is slight and it seems unlikely that | will have an opportunity of 
exploring his back. Kadtographs show that the typical pseudarthroses in the isthmu 
certainly present 


with lumbo-sacral 


al almost 


Phis case is exceptional in that the complete absence of facets had allowed the lamina 
to slip farther forward than usual and also to descend more nearly to the body of the sacrum 


Intact facets would either impinge on the back of the body and prevent further slipping 
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or if they passed on to the upper surface of the body would elevate the lamina and so prevent 
severe damage to the cauda equina. It is probably true that the usual type of spondylolisthests 
with defects in the isthmus, in which the lamina is left safely behind, could never produce a 
cauda equina lesion 
ETIOLOGY 

Ihe tindings in this series of cases do not throw much light on the origin of the defects 
within the isthmus, although a few observations are of significance In several case the 
laminal defect was much narrower than the step between the vertebral bodies, and this was 
brought about by an elongation of the posterior part of the isthmus. In these cases, therefore 
both the defects and the slipping must have been present at a very early stage of skeletal 
deve lopment That the lesion is the result of deve lopme ntal defects is also supported boy the 


Fic. 11 Fic. 12 
Case 4 Lumbo-sacral spondylolysis. Figure 11 Initial radiograph) Laminal defects are visible but 


they were not detected when the patient first attended. Figure 120 Two years after first attendance: 


Spondylolisthesis has now occurred 
occurrence of double lesions in two cases, and by its association with the other developmental 
defect of spina bifida in three cases 

When defects are present, however, the actual deformity caused by slipping can certainly 


« acquired This is well illustrated by one of my cases (Figs. Il and 12), in which ther 
was a transition from a simple spondylolysis to a well marked spondylolisthesis while th 
patient was under my care 

Case 4 This patient, a woman of fifty-one, attended hospital complaining of chronic low back 
pain Although the routine radiographs (Fig. 11 how laminal defects to be present these were 
not noticed at the time. She improved after a course of physiotherapy, but returned a year later 
when further radiographs (rig. 12) showed well marked spondylolisthess vhich ha ince been 
stabilised by arthrodesis 

In this case there was no history of injury and the transition occurred, presumably 


gradually, without any dramatic change in the symptoms It is possible, however, that 
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such a change could be brought about by an accident, and this point is of great importance 


from a medico-legal point of view. Cases of spondylolysis are easily missed unless oblique 
views are taken, and I believe it is dangerous to make a final assessment of any back problem 
without them 

1 have not included in this series any cases of traumatic spondylolisthesis. The few 
cases I have treated have all resulted from fractures through the facets or through the main 
part of the lamina, and symmetrical fractures through the isthmuses must be a rarity. In 
all my cases open reduction has been effected without difficulty. The differentiation of 
traumatic from congenital cases is not always easy, as is illustrated by the following case 
Case 5 This patient was brought to hospital after falling twenty feet from a roof, and complained 
of severe low back pain. Kadiographs showed a lumbo-sacral spondylolisthesis which was believed 
to be traumatic, and operation was performed a few days after admission. The typical findings of 
a long-standing deformity were present, and there was no evidence at all of recent injury, such as 
haematoma or ruptured ligaments 

Phe initiation of symptoms by injury in a lesion which had previously been symptomless 
is a well recognised phenomenon, and this again can raise difficult medico-legal problems 


TREATMENT 

Once the detailed anatomy of this condition is understood and the incidence of th 
commoner associated conditions is appreciated, a sound operative procedure for its treatment 
becomes possible, This may be divided into three stages— exploration, decompression of the 
nerve roots, and arthrodesis 

EXPLORATION 

Adequate exposure of the deformed segment requires complete removal of the loose 
lamina and its attached inferior facets together with the ligamentum flavum above and below 
If there are no laminal defects the lamina should be removed laterally as far as its junction 
with the pedicles 

Phe incidence of dise prolapse at an adjacent segment is sufficiently common to make 
exploration of these segments imperative in all cases. If this opportunity of doing so is lost 
and sciatic pain persists after the operation, the future conduct of the case becomes a very 
grave problem indeed, If the pain is of sciatic distribution the exploration may be confined 
to the lowest two dise spaces, unless an abnormal number of lumbar vertebrae and the 
possibility of a prefixed plexus make a wider exploration advisable. In lumbo-sacral lesions, 
the lumbar 4-5 dise is easily displayed after nibbling away the lower edge of the fourth lamina 
If the fourth lumbar vertebra has slipped, a hemilaminectomy of L.5 will be necessary to 
explore the lumbo-sacral disc. If the pain is of femoral distribution, suggesting interference 
with the fourth lumbar nerve root, the L.3-4 dise should be explored also 

A really adequate exploration is only possible in the absence of severe haemorrhage 
Bleeding not only obscures the details but makes the operation much more lengthy and 
dangerous. We have found that preliminary spinal anaesthesia diminishes the bleeding to 
negligible proportions so that the operation can be performed both efficiently and quickly 
without serious deterioration in the patient's condition 


DECOMPRESSION 

In the cases of spondylolisthesis with intact laminae excision of the lamina and inferior 
facets will remove the main cause of root irritation, In both types of spondylolisthesis the 
cauda equina and the root passing to the intervertebral foramen below may be stretched over 
the posterior edge of the step and in these cases this edge must be removed with a gouge 
(Fig. 13). This ts particularly important when there is a sharp osteophytic edge on the lower 
vertebra 


When the lamina has been removed the pseudarthrosis itself is dealt with after any 
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adhesions between it and the nerve root have been separated \ll the tissue filling in the 
defect must be nibbled away. The anterior part of the isthmus must then be removed until 
the root is seen to be lying quite freely as it curves round the infero-medial border of the 
pedi le 

Finally any constriction of the groove occupied by the nerve root on the back of the 
vertebral body must be released. This is done by removing the osteophytic ledge of the 
vertebra with a gouge right out to its extreme lateral border (Fig. 13). This procedure 
necessitates cutting into the dise tissu 
filling in the step, and it is then essential to 
resect this tissue and curette the dise space 

principle of decompressing — the 
nerve roots by foramenotomy was de 
scribed by Briggs and Keats (1947) who 
stressed the importance of removing the 
facets of the apophysial joints. The facets 
themselves lie below and posterior to the 
roots and are never an immediate relation 
of them; as the medial facet has already 
been removed, however, there is no advan 
tage in preserving the lateral facet, and its 


removal makes it easier to deal with the 


osteophytic ledge, It cannot be too strongly 


emphasised, however, that the whole purpose Fic. 13 

of foramenotomy is defeated unless the Spondylolisthesis. To effect decompression of both L.5 
and roots. the re; of bone outhned b iterruptes 


are adequately removed 
Results— In this series of cases the satisfactory results from this treatment of the nerve 
root are strong evidence that the cause has been removed Before operation all but 
three of the patients complained of leg pain and in every case the pain disappeared aftet 
the operation. Although the lengthy period of post-operative immobilisation may have 
contributed to this relief, in several of them severe and intractable sciatica had persisted 
in spite of treatment in a plaster corset. The relief of their pain after the operation was 
sufficiently dramatic to make it almost certain that the cause of it had been removed. This 
was particularly striking in three elderly patients whose sciatica persisted in spite of prolonged 
conservative treatment in plaster corsets. On account of their age a simple decompression 
without any attempt at fusion was performed and they were allowed up in a Jordan's brace 
four weeks after the operation. Relief of pain was complete and immediate in all three cases 
In one case, however, further slipping has occurred (Figs. 14 and 15). Although this has not 
progressed and has not caused symptoms this procedure is obviously potentially dangerous 
and | would not feel justified in repeating it 

Phe follow-up period of the cases in this series varies between six months and five years 
\bout one-fifth of the patients have had some recurrence of their leg pain which in most 
cases has been only temporary, and, in some, of different distribution from the original pain 
Itis only possible to guess at the causes of these recurrences. They could be due to inade quate 
freeing of the nerve root by the decompression operation, or to new bone formation from 
the cut surfaces. I think a more likely explanation is that the nerve root became involved 
in the dense fibrosis which so often follows any extensive operation within the spinal canal 
his itself can cause root irritation from the constant traction produced by spinal movements 
and this will not, of course, be affected by a local arthrodesis of the pune 
Posterior rhizotomy In view of these recurrences I now believe that, whenever possible 


the operation should be completed by division of the sensory nerve root. I have only recently 
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adopted this procedure as part of my routine treatment, and cannot yet say whether or not 
this will improve the results. Division of one root appears to be safe, but it is dangerous to 


divide two roots on the same side because anaesthetic patches on the foot and a trophi 


uleer may be the result. I have seen one such case, operated upon elsewhere, in which we 
had to amputate the great toe. The method must be restricted, therefore, to cases in which 
it is apparent which root is affected, but in most cases this is not difficult to decide 


ARTHRODESIS 
Successful arthrodesis of the unstable segment is essential if all back disability is to |x 
relieved. In all cases in this series in which sound bony fusion can be demonstrated the 


results are excellent, In many cases the bone grafts have not become incorporated but firm 


hic. 14 Fic. 15 


Lumbar 4.5 spondylolisthesis with intact lamina Figure 14- After operative 
decompression without arthrodesis. Figure 15 One year later. Considerable further slippin 


has occurred 


fibrous ankylosis has nevertheless been attained. The results of these cases are nearly but 
not quite as good as those with bony fusion. In all cases in which demonstrable instability 
remains there has been some persistent back disability which has prevented a return to 
heavy work and in most cases has been a source of considerable discomfort 

The question of arthrodesis of the lumbo-sacral region of the spine, especially after 
laminectomy, poses many problems and I wish to deal with these in a separate paper. | 
beheve that the usual methods in which a long posterior bone graft is used to bridge the 
unstable segment are thoroughly unsatisfactory. Cleveland, Bosworth and Thompson (1948 
quoted a pseudarthrosis rate of 35 per cent and I suspect that it may be even higher. Th 
ideal procedure would employ a short intersegmental graft crossing only the unstable joint 
After laminectomy such a fusion can only be effected between the vertebral bodies or between 
the lateral elements of the vertebrae the pedicles or transverse processes. My results with 
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yrafts inserted between the bodies from behind have shown that such grafts seldom if ever 
become incorporated, although firm fibrous ankylosis 1s the usual result I have no 
experience of the anterior methods of fusion, but apart from their danger they have the 
yrave disadvantage that they cannot be combined with decompression of the nerve roots 
which is essential in all cases with sciatica 

| have had many beautiful results from inter-transverse or ala-transverse grafts (Figs 
16 to 18) and I believe that the answer to this problem lies in the perfection of this technique 


SUMMARY 


l A detailed analysis of the anatomy of spondylolisthesis reveals many causes of serious 
interference with the nerve roots 

” ‘These anatomical findings can be correlated with the symptoms 

%. In association with spondylolisthesis, cases of disc prolapse, tuberculosis, and a cauda 
equina lesion are deseribed 

$ Adequate decompression of the affected nerve root is essential in all cases with sciatica 
The operative proc edure is described 


5. The problem of arthrodesis will be discussed fully in a separate papet 


I wish to express my gratitude to Mr R.G Pulvertaft for his help and encouragement during 
of this work. to Dr G. O. Chance for his constant assistance with the radiological aspects o 
to Dr KV Veliskakis for the drawings 
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How much recovery will take place ? For how long will improvement continu In 
every case of paralytic poliomyelitis these two questions are asked Some would echo 
Courtney (1896) in answering that “ the disease is so variable that it is very difficult to say 
anything about prognosis at all."’ While this may be the correct answer during the acute 
stage of the disease, it should be possible, after the first four weeks, to give a less guarded r pl 

With the development of manual methods of muscle testing first introduced by Lovett 
and described by his assistant Wright in 1912, the grade of paralysis of a muscle may | 
defined in terms that allow the progress of its recovery to be followed. In recent years result 
obtained by these methods have been analysed to show the extent of muscle recover 
poliomyelitis Harry 1938, Carroll 1942, Lenhard 1943, Watkins 1949, Green 1949. Grossiord 
and Husson 1953 Though these studies indicate the general potentialitne s for recover 
paralysed muscles, their usefulness in clinical practice is limited In most, the muselk 
investigated have been too few and the tests too infrequent to allow the progr of musel 
recovery to be followed in detail. The recovery of individual muscles has received attention 
from only one author (Skinho; 1949) and differences that may exist in the rate of recovers 
at different ages have not been investigated 

The object of this paper is to show how a knowledge of muscle recovery may bx 


prac tical value in the management of patients in the convalescent stage of polom ye lity 


MATERIAL AND METHOD 
Between November 1949 and December 1950, 185 patients who had suffered a recent 
attack of paralytic acute anterior pohloomyelitis were admitted to the Stanmore section of 
the Royal National Orthopaedic Hospital. In 149 patients the onset of the paralysis had 
occurred less than thirty-two days before admission These were the cases in which a 
three-year study of recovery was begun 


kach patient was examined on ten occasions, at one, two, four, six, eight, ten, twelve 


eighteen, twenty-four and thirty-six months after the onset of the paralysis \ complete 


muscle test was made on each occasion. So far as possible, testing was always performed 
with the patient in a warm room, after rest. Standard methods of manual muscle testing 
were used (Daniels, Williams and Worthingham 1947; Kendall and Kendall 1949). The grade 
recorded depended upon the power of a muscle in the third of three contractions through 
the greatest range of movement of the joint concerned. The seale of muscle power ranging 
from 0 to 5 recommended by the Medical Research Council (1942) was used during the makin 
of the observations, though, for reasons given below, it was modified in the analysis of results 
All the tests were made by the author 

At the end of three years a complete follow-up had been obtained in 142 patients, seven 
of the original number having moved to a distance too great to justify repeated attendance 
for examination 

All the patients received the same treatment during the investigation. This was the 
standard treatment given at the hospital and consisted in daily passive movements to the 
joints and active exercises to the muscles of an affected limb up to, but not beyond, the 
point of fatigue. After three to four months, increasing functional activity was added to 
the regime in most cases, with diminishing attention to individual muscles. The duration of 


in-patient treatment varied between one month in cases of mild paralysis of one upper lim! 
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and two years or more in severely paralysed individuals. The mean duration of active 
physiotherapy was ten months 
The accuracy of manual muscle testing — [he investigation of muscle recovery by manual 
methods has recently been the subject of some criticism by those who advocate a return to 
mechanical methods of measurement of muscle power (Russell 1952) notably that, in the 
assessment of the power of a muscle, it is not certain that two observers will assign the same 
yrade to it 

In most muscles and muscle groups the Medical Research Council scale can be used to 
give an unequivocal result. An incorrect assessment is almost always due to ignorance of 
the method, inattention to detail, lack of appreciation of the action of the muscle under test, 
or the deception of the trick action of another muscle. A high degree of objectivity is necessary 
in manual muscle testing; all too frequently the task is delegated to the physiotherapist who 
is treating the patient, and the desire to record an increase in power may supersede the strict 
evidence of the test 

Ideally, therefore, muscle tests should be made by someone who does not see and treat 
the patient every day. They should be performed without reference to the results of previous 
tests and the same observer should be responsible for all the tests in a given patient. It ts 
true that the assessment of the power of certain muscles, such as the muscles that act upon 


PABLE 


Tue OF PARALYSIS IN OF THE Lower Lime 


Total of all grades of paralysis Number completely paralysed 
Muscle one month after the three vears after the 
onset of the paralysis onset of the paraly SIS 

Hip flexors 198 34 
Hip abductors (gluteus medius and minimus) 201 47 
Hip adductors 193 36 
Gluteus Maximus 203 43 
Biceps femoris 202 5 

Inner hamstring muscles 204 43 
(uadriceps 204 46 
lensor fasciae latae 184 38 
libialis anterior 182 103 
libialis posterior 169 su 
Perones 165 60 
Extensor hallucis longus 157 66 
Extensor digitorum longus 161 63 
Friceps surae 162 57 
Flexor hallucis longus 154 S4 
Klexor digitorum longus 155 85 
Intrinsic muscles of the foot 140 24 


the digits, is diffeult to make in the exact terms of the Medical Research Council scale and 
is partly dependent on the pure judgement of the particular observer; even so, the assessments 
of that observer should be consistent 

In this investigation I have checked the constancy of my own muscle testing by occasionally 
repeating a test after an interval too short for any recovery to have taken place, so that the 
results of the second test should have been identical with those of the first. The muscles 
listed in Tables I and II, and included in the analysis to follow, gave constant results. The 
results for some muscles, such as the small rotator muscles of the hip, serratus anterior, and 
the muscles of the trunk, proved to be unreliable and were therefore excluded from the 
analysis. On rare occasions the results of muscle tests could be compared with the findings in 
muscle at necropsy. The proportion of residual normal muscle fibres always corresponded well 
with the clinical assessment in the muscles listed in Tables | and II. In muscles that were 
unreliable in the clinical test the clinical grade was often at variance with the necropsy findings 
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An enormous mass of data resulted from the observations, there bemg over 110,000 
individual muscle assessments. At the first examination there were 3,033 muscles in Jt] 
lower limbs and 1,905 muscles in 126 upper limbs whose power had been graded as less than 
normal. It is the progress of recovery in these muscles that will now be deseribed 
The uniformity of the Medical Research Council scale of muscle power | [ecause thy 
power of a muscle is denoted by a numeral it is tempting to imagine that the figures bear a 
mathematical relationship to one another. Although, from the arbitrary nature of the system 
of grading, any such relationship would be coincidental, the clinical impression gained from 
experience in muscle testing is that some uniformity does exist in the steps " between one 
vrade and the next: that, for instance, the amount of recovery indicated when a muscl 


increases in power from grade 2 to grade 3 is comparable with that when it increases from 


vrade 3 to grade 4. The data from this study have been used to deduce mathematicalls 
whether this is the case 
IABLE 

I i la idles of para plet pura | 

\l ‘ e month att t i il t 

; 

Pectoralis major 108 

Deltoid 27 25 | 
Lateral rotators of shoulder 107 14 
Latissimus dorsi 
Priceps brachu 118 15 
elbow tlexor “7 
extensor carpi radialis longu 17 
extensor carpi radialis bre 67 
extensor carpi ulnaris 65 7 
extensor digitorum 
extensor pollicis brevis 65 
\bductor pollicis lor 65 12 
extensor pollier lonwu 
Pronator bs 11 
Flexor carpi ulna 62 12 
blex arp radia GS 1G 
hlexor pollicis longu 58 
Flexor digitorum prof 
Opy ns 75 
ble | bre 

Inte 64 | 

Hyy enar muse 60 16 


Phe proportions of muscles in grade | that reached grade 2, of grade 2 muscles that reached 
vrade 3, of grade 3 muscles that reached grade 4, and of grade 4 muscles that reached grade 5 
in the interval between the first and second muscle test (one to two month interval) wer 
calculated, Proportions were worked out in the same way for the two to four month, four t 
six month, and six to eight month intervals. During any of these intervals, the proportion of 
grade 4 muscles that increased in grade was consistently about one-half that of any of the other 
grades; that is to say, while it was as easy for a muscle to proceed from grade | to grade 2 a 
from grade 2 to grade 3 or as from grade 3 to grade 4, 1t was nearly twice as great a step for it 
to proceed from grade 4 to grade 5 

\ second analysis was then made in which muscles that had been assigned a vrade of 4 
were considered as be ing ma separate grade the possible moves in grade that could oceur 
were then: | to 2, 2 to 3,3 to4,4to4-+,4 to 5 [he results using this modified scale 


showed that a surprising uniformity now existed in the steps between all the grade 
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As a result of this finding, all muscles previously designated grade 4+ were rechristened 
grade 5, and all those of grade 5 became grade 6. The new 0 to 6 scale, in the terms of which 
subsequent analyses were made, becomes: 

0 No contraction 

| Flicker or trace of contraction 

2 Active movement with gravity eliminated. 

3 Active movement against gravity 

4. Active movement against gravity and some resistance 
5 Active movement against gravity and considerable resistance 
6 — Normal power (within the limits of manual assessment) 


THE RATE OF RECOVERY IN THE MUSCLES OF THE LOWER LIMB 
Of the 3,033 lower limb muscles of all grades of paralysis at the first muscle test 962 
remained completely paralysed (grade 0) throughout the three-year period. These irrecoverable 
muscles never partook in the process of recovery and were, therefore, separated from the total 
E-vidence from muscle biopsy and necropsy suggests that permanently paralysed muscles are 
PER CENT OF MUSCLES 
SHOWING UNIT INCRE ASE 


IN POWER 


MUSCLES OF THE 
LOWER LIMB 


MONTHS FROM ONSET 
Fic. 1 


The rate of recovery in the muscles of the 
lower limb 

completely denervated at the acute stage of the disease, and findings in the anterior horn of 
the spinal cord support this view (Sharrard 1953). The remaining 2,071 muscles form a‘ working 
total’ in which recovery during the one to two month interval may be calculated 

Phe unit of recovery in this analysis is an upward move in grade. An upward move of 
one grade, as from grade 2 to grade 3, represents one unit of recovery; an upward move of 
two grades as from grade 2 to grade 4, represents two units of recovery. The total number 
of such moves in grade between the one month and two month muscle test was found to be 
1,128; that is, 54-5 per cent of the working total of 2,071 recoverable muscles 

At the two month muscle test sixty-one muscles had reached grade 6 and, so far as 
muscle testing was concerned, had become incapable of further recovery. This number was 
subtracted from the original total of 2,071 muscles to give a new working total of 2,010 
muscles for the calculation of recovery in the two to four month interval. The total number 
of upward moves in grade during this period was 1,114, that is 55-4 per cent of the working 
total of 2,010 muscles. But this proportion of muscles recovered during a period of two 
months, so that the rate of recovery per month becomes 27-7 per cent 

Phe rate of recovery at subsequent intervals was calculated in the same way; the results 
ire shown in histogram form in Figure |. From a high initial figure the rate of recovery 
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falls rapidly at first and then more gradually until, at the twelfth month, less than 5 per cent 
of muscles move in grade each month. At this time, fourteen-fifteenths of the total possible 
recovery has taken place 

No increase in grade was observed after the twenty-fourth month ex« eptin rare instances 
Thus after the correction of a position of deformity at a joint a muscle that was pre viously 
working at a mechanical disadvantage or had been subject to overstretching was able to 
increase its activity and power. It must be emphasised, though, that twenty-four monthis 
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does not necessarily mark the end of functional recovery, to which no final date can be given 
In any one patient 

The same method of calculation was used to discover the rate of recovery in the seventeen 
individual muscles of the lower limb. Figures 2, 3 and 4 show the results found for gluteus 
maximus, biceps femoris and tibialis anterior Ihe interesting and unexpected finding ts 
that all the individual muscles of the lower limb show almost identical rates of recovery 
both in the shape of their curve and in their absolute data. The impression gained from clinical 
observation had been that the rate of recovery differed in individual muscles. For instanes 
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the peronei appeared to recover better than the tibiales, and the gluteus maximus better 


than the quadriceps 

rhe reason for this impression can be seen from inspection of Table 1: those muscles 
that show poor clinical recovery include a high proportion of permanently paralysed muscles 
among their number, whereas those that show apparently better recovery include fewer 


permanently paralysed muscles 


THE RATE OF RECOVERY IN THE MUSCLES OF THE UPPER LIMB 

The same calculations were made to determine the rate of recovery in the 1,905 upper 
limb muscles. The results, shown in histogram form in Figure 5, are very like those for the 
lower limb, though the rate of recovery is about 5 per cent per month higher in the upper 
limb at any time interval up to the tenth month 

Ihe individual muscles of the upper limb show parallel rates of recovery, though with 
slightly more variation between each other than was present in the lower limb muscles 
rhe results in the forearm and hand muscles, represented by flexor carpi ulnaris (Fig. 6) 
and flexor pollicis longus (Fig. 7) follow the pattern of the upper limb muscles as a whole 
(Fig. 5); but in the shoulder musculature, particularly in the deltoid muscle (Fig. 8), the 
rate of recovery falls suddenly at the fourth month and then increases slightly up to the 
tenth month, after which it falls to less than 7 per cent per month. The upper arm muscles, 
represented by the elbow flexors (Fig. 9) show curves of recovery intermediate between 
the two patterns 

Abduction splints were apphed in many cases when paralysis in the upper limb affected 
the abductors of the shoulder. It is possible that the retarded recovery in the deltoid muscle 
between the fourth and eighth months was due to the wearing of these splints (Knowleden 
and Sharrard 1955). The enhanced recovery between the eighth and tenth months coincides 
with the time at which many of the splints were discarded 

As in the lower limb, the apparently poor power of recovery in such muscles as the 
thenar group of muscles and the deltoid muscle depends on the larger proportion of permanently 


paralysed muscles among their number (Table I) 


RECOVERY IN RELATION TO AGE 
The curve of recovery shown in Figure | is an average curve for all patients of all ages 
Some patients appeared to recover more rapidly than others, completing the bulk of thei 
recovery by the tenth month. Others recovered more slowly than the average, but continued 


FABLE 


DISTRIBUTION OF 142 PATIENTS IN AGE Grout 


\ge group Number of patients 


~) 


2 years 

2 4 years 

4 10 years 
10 20 vears 
Over 20 years 


4a NS 


to make significant gains in power up to or beyond the twelfth month. These variants were 
independent of the extent or distribution of the paralysis, but they did appear to be related, 
at any rate in part, to age 

A division of patients was made into tive age groups, each contaimmg a comparable 
number of patients (Table II]). The rate of recovery was calculated in each group 

rhe four to ten years group and, to a less extent, the two to four years group show curves 
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of rapid recovery (Figs. 11 and 12) whereas the over twenty years group (Fig. 14) shows slow 
recovery and the ten to twenty years group has an average recovery (Fig. 13 
rhe curve of recovery in the under two years group (Fig. 10) ts especially interesting 


because infants of this age cannot co-operate in formal muscle re-education. Yet the pattern 
of recovery does not differ significantly from that in any other group and the total amount of 
recovery 1s as great as, if not greater than, that in the others. The resilence and adaptability 
of the infant and the fact that muscle education is one of his natural tasks probably account 
for this 


THE PROGNOSIS FOR RECOVERY IN PARTLY PARALYSED MUSCLES 


Lower limb — In the calculation of the rate of recovery it has not been necessary to considet 
the actual grade of a muscle because the unit of recovery has been an increase in race 

lo estimate the amount of recovery in the muscles of the lower limb, all muscles that 
were assessed at grade | at the first (one month) muscle test were reviewed to determine 
their grade at the end of the investigation. Muscles assessed at grade 2, 3, 4 and 5 at on 
month were treated in the same way The results (Fig. 15) show that, although a small 
proportion of muscles of each grade failed to improve at all, and a few gained by as much as 
four grades, most muscles improved by one, two or three grades. After making allowance 
for the fact that muscles that begin at grade 5 cannot increase in power by more than on 
grade, an average increase of about two grades was made by all muscles from their level 
of paralysis at the one month muscle test, whether their grade at that time was 1, 2, 3 or 4 
(Table IV) 

A fresh calculation was then made to discover the improvement in power of the lower 
limb muscles from the grade at which they had been assessed at the second (two month) 
muscle test. Again, a small proportion failed to improve or made a spectacular increase m 
power, but most improved by one or two grades (Fig. 16) An average increase of about 
one and a half grades was made by muscles of all levels of paralysis except those that 
commenced at grade 5 (Table V) 

After the fourth month about half of the muscles of any given grade improved by one 
grade, a quarter of them failed to improve, and a quarter improved by two grades (Pig. 17 
The average increase was one grade (Table V1 After the sixth month almost half of the 
muscles improved by one grade but a larger proportion, over a third, failed to improve and a 
correspondingly smaller proportion improved by two grades (Fig. 18). The average increase 
was three-quarters of a grade (Table VII 

The uniformity of recovery is such that it is possible to predict the further recovery 
that may be expected in a muscle from a knowledge of its grade at any time after one month 
from the onset of the paralysis. On the average the tinal grade of a muscle in the lower limb 
may be estimated by adding 2 to its grade at one month, 1-5 to its grade at two months 
| to its grade at four months, and 0-75 to its grade at six months 

In clinical practice these figures have proved to be useful guides to prognosis. But it 
must be appreciated that they are mean values and that the amount of recovery can vary 
within the limits shown in Figures 15 to 1S 


Upper limb The results of the same analysis for muscles of the upper limb are given in 
Figures 19 to 22 and Tables VII] to XI. As in the lower limb muscles, there is more variation 
in the final grade reached by muscles from the tests at one month and two months than 
from those at four months and six months 

But the amounts of recovery are somewhat greater than the corresponding ones for the 
lower limb muscles. On the average, the final grade of a muscle in the upper limb may be 
estimated by adding 2-5 to its grade at one month, 2 to its grade at two months, 1-5 to its 
grade at four months and | to its grade at six months 
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Whether these figures represent a real superiority in the recovery of muscles in the 
upper limb over those in the lower limb, or whether they arise from differences in the tec hnique 
of manual muscle testing in the limbs, is a question that this investigation cannot answer 


THE PROGNOSIS FOR RECOVERY IN COMPLETELY PARALYSED MUSCLES 

The further recovery of a muscle in which clinical activity can be detected during th 
first six months after the onset of the paralysis is almost certain. The presence of activ: 
muscle fibres implies the existence of intact motor nerve cells in the anterior horn of the 
spinal cord. A muscle that is clinically completely paralysed may or may not possess a few 
intact motor nerve cells. If it does, then, given time and favourable circumstances for muscle 
action and re-education, it will recover. If all the motor nerve cells that supply it have been 
destroyed it cannot recover 

Figures 23 and 24 show how the passage of time makes the prognosis of completely 
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the onset the onset 


paralysed muscles more certain. One month after the onset a completely paralysed muscle 
had rather less than an even chance of showing some recovery; but after six months over 
) per cent of the muscles that were still clinically inactive remained completely paralysed, 
and, of those that did recover, less than half achieved more than a flicker of contraction 
If, at any point of time, a completely paralysed muscle did show any return of activity 
its prognosis then followed that deseribed for partly paralysed muscles 

Though in many patients it may be appropriate to observe the progress of a completely 
paralysed muscle for six months to determine its prognosis, it may be important, particularly 
in a fairly severely paralysed limb, to have some early indication of the likelihood of recovery 
so that decisions may be made about the management of the paralysis 

Electrical tests, of which Brooks's (1953) percutaneous method of demonstrating nerve 
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conductivity is probably the most accurate, may show the presence of intact axons supplying 
muscles that are clinically inactive, but they require appropriate apparatus and expert 
knowledge, and are not applicable to all muscles 

Che destruction of motor cells in the spinal cord has been shown to occur regionally and 
focally (Elhott 1942, Sharrard 1953). A consequence of this is that the complete loss of all 
the motor cells supplying a muscle may sometimes be inferred from the presence of complete 
paralysis in muscles supplied by the same and adjoining spinal cord segments. Thus, the 
presence of complete paralysis of the quadriceps (L.2, 3, 4) and tibialis posterior (L.4, 5) 
indicates that a tibialis anterior (L.4) which is also completely paralysed is very unlikely 
to recover 

A special example of this principle applies to the completely paralysed limb in which 
the poor prognosis for recovery in any one of its muscles has already been recognised 
(Seddon 1949). In such cases the anterior horns of the spinal cord are often completely 
devoid of motor cells. In this series there were twenty-two lower limbs in which no musck 
was active one month after the onset (except, in a few cases, for a feeble contraction in the 
small muscles of the foot). All the muscles in all of these limbs remained « ompletely paralysed 
at the end of three years. In contrast, in the whole series 33 per cent of muscles that were 


comple tely paraly sed at one month showed some recovery 


DETERIORATION IN MUSCLE POWER 

A loss of powel! between one muscle test and the next was very uncommon It was 
never seen in this series in any of the muscles of the upper limb except in the thenar musck 
on three occasions, in each of which power was re gained at the subse quent muscle test 

In the lower limb thirty-four instances of deterioration were observed. an incidence of 
-O3 per cent. In thirty-one of these the deterioration did not continue: the muse powel 
either remained stationary at the next muscle test or the original power was regained. The 
muscles predominantly affected were extensor digitorum longus (five times), extensor hallucis 
longus (four times), the hip abductors (four times) and tibialis anterior (three times) 

Three permanent deteriorations, in which a muscle continued to decrease in power until 
t became clinically comple tely paralysed, although initially it had been assessed at grade 2 


or grade 3, were observed in tibialis anterior, extensor hallucis longus and extensor digitorum 


longus. In each of these instances a strong opposing force (muscle pull or gravity) was present 


DISCUSSION 
The key to the understanding of muscle recovery in poliomyelitis is the division of the 


paralysis into a “ recoverable’ and an “ irrecoverable’ fraction whos proportions are 


determined in each case by the site and extent of the motor nerve cell destruction that ha 
occurred during the acute stage of the disease 

It is the irrecoverable fraction that accounts for the variability of the disease upon which 
(ourtney and other writers have commented. This is the factor that governs the veneral 
severity of the paralysis in an epidemic, in a patient, or in a limb, and that is responsibl 
for the apparent differences in the power of recovery of different muscles 

When the irrecoverable fraction that is, the muscles that have suffered complete and 
permanent paralysis by loss of all the motor nerve cells supplying them — is se parated from 
the remainder the true picture of muscle recovery can be seen. In spite of the relatively 
coarse and arbitrary method of clinical measurement of muscle power used in this study 
the constancy shown in the rates of recovery in muscles of diverse function and size. in 
patients of all ages, is as remarkable as it is significant 

Whatever the mechanisms of muscle recovery are, whether neural, muscular. or a 
combination of the two, they must act in the same way and to the same degree in all musek 
and in all patients, however mild or severe the paralyses. In this re pect the recovery of 
muscle in poliomyelitis differs from the recovery in peripheral nerve injuries in which factor 
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such as the quality of the suture line and the distance of the muscle from it determine the 
outcome. The similarity of the curves of recovery for different muscles and the absence of 
any sudden spurts of recovery in poliomyelitis suggest that downgrowth of axons from the 
spinal cord plays no part in recovery 

The fundamental division into recoverable and irrecoverable paralysis detines the correct 
clinical approach to the treatment and prognosis of poliomyelitis. A patient seen one or two 
months after the acute disease with a scattered paralysis in which most of the muscles are 
in grade 2 or grade 3 can confidently be expected to make a fairly complete recovery ; indeed 
if any muscles substantially fail to make the predicted amount of recovery, or show 
deterioration in power, an inhibiting factor such as an over-strong antagonist or a position 
of deformity should be suspected 

On the other hand if, after six months of treatment, a limb or a group of muscles in a 
limb still show complete paralysis, it is unfair to the patient and to the physiotherapist who 
1s treating him to hold out false hopes of recovery, Although a remarkable measure of functional! 
restitution may be achieved by some patients, there is no such thing as a‘ miracle cure sO 
far as individual muscles are concerned in a well treated patient 

Phe results of this investigation may also be applied to aid in planning the treatment 
of the paralysis in a given limb. For mstance, in an adult, a caliper may need to be provided 
to give stability to the knee (in a child it may be required, in addition, to prevent deformity 
In an adult lower limb in which the quadriceps shows a grade of 2 four months after the 
onset of the paralysis, it would be reasonable to postpone the preseription of a caliper in the 
expectation of recovery in that muscle to a level (grade 3) sufficient to give stability to the 
knee joint. In another limb in which the quadriceps is completely paralysed four months 
after the onset, and muscles supplied by the same spinal segments (the hip adductors and 
tibialis anterior) are also completely paralysed, treatment should be planned in_ the 
expectation that the quadriceps will almost certainly be permanently paralysed 

It is widely believed that if there is an inequality of muscle action at a joint, as for 
instance when the triceps surae is paralysed to grade | and the dorsiflexors of the ankle are 
acting at grade 3, the process of recovery may restore the balance, the weaker muscles being 
able to catch up” with the stronger ones. Unfortunately this never occurs, for both musel 
groups recover at the same rate and to the same degree, maintaining the disparity between 
each other. Even if attempts are made to restore the balance by concentrating treatment on 
the weaker muscles, any restoration of the balance of power is short-lived. The weaker 
muscles may in this way be encouraged to reach their greatest power a little sooner than 
the stronger ones, but, in the course of natural activity after this, the stronger muscles will 
still continue to recover and the inequality will recur. Appreciation of these facts may | 
important in deciding whether or not to undertake tendon transplantation 

Phere is no standard answer to the problem of how long treatment devoted to muscle 
recovery should be continued. In most cases little further benetit accrues from treatment 
after nine or ten months; the final residue of gain in muscle power is usually developed in 
the course of ordinary activity. Occasionally, in a severely paralysed patient, or if the greatest 
possible effort 1s required from a muscle in the performance of an important function such 
as flexion of the elbow, it may be advisable to treat individual muscles for longer than nine 
months, but never to exceed a total of two years of treatment 


SUMMARY 


1. The results of a three-year study of recovery in 3,033 lower limb muscles and 1,905 upper 
limb muscles in 142 patients are presented 

2. The rate of recovery of partly paralysed muscles is the same in all muscles and muscle 
groups in the lower or upper limb. Clinical differences in the ability of individual muscles 


to recover depend upon the proportions of their number that remain permanently paralysed 
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a) [he rate of recovery is slowest in adults and most rapid in young children 

$4. The amount of further recovery to be expected in a muscle can be predicted from a 
knowledge of its grade at any time after one month from the onset of the paralysis. Fourteen 
hfteenths of the total amount of recovery takes place by the beginning of the twelfth month 
with rare exceptions individual muscle recovery is complete after twenty-four months 

+. Ninety per cent of muscles that are still completely paralysed after six months remain 
permanently paralysed 

6. The prognosis of a completely paralysed muscle is related to the level of paralysis in 
muscles supplied by the same spinal segments 

7. Deterioration in power in a muscle is uncommon and, when it occurs, is associated with 
the presence of the strong opposing force of antagonist muscles or of gravity 

8. The application of these findings to the management of cases of paralytic acute anterior 


poliomyelitis is discussed 


| wish to acknowledge with thanks the help and guidance given to me by Mr Ho J. Seddon, Director of 
studies at the Institute of Orthopaedics, University of London, at which this work was undertaken undet 
t grant from the Medical Research Council The detailed figures, from which the results given here have 
been extracted, have been included in a thesis submitted to the University of Shetheld for the degree of 
Doctor of Medicine (1954) 
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THE NATURAL HISTORY OF PLEURAL EFFUSION 
AND ORTHOPAEDIC TUBERCULOSIS 


FF. HAKWOOD STEVENSON, STANMORE, ENGLAND 


hvom the Institute of Orth ipaedics and Royal National Orthopaedic Hospital 


Seven years ago two patients with pleural effusion were seen while under treatment for 
their orthopaedic lesions. They had no evidence of pulmonary disease and their bone focus 
proved that they had already passed through the stage of haematogenous dissemination. It 
seemed therefore that something out of the usual sequence of events might be happening 
and it was decided to keep a record of all cases observed with pleural effusion, or seen in 
hospital with a past history of pleural effusion, so that an assessment might be made of the 
place of this tuberculous complication in the natural history of patients in an orthopaedic 
hospital 

Since then the records of sixty-three such effusions have been collected. Occasionally 
more than one effusion or more than one type of effusion has occurred in the same patient 

Table I shows the main sub-divisions of the material 


effusions occurring before the onset of the orthopaedic lesion and without post-primary adult-ty p 
pulmonary disease 


Eftfusions occurring before the onset of the orthopaedic lesion but probably secondary to post 
primary adult-type pulmonary disease. 


Effusions occurring after the onset of the orthopaedic lesion and directly secondary to operati 
intervention within the thorax 


Effusions occurring after the onset of the orthopaedic lesion without operative interventior 
pulmonary disease 


The first two groups of twenty-seven patients who had pleural effusion before the onset 
of symptoms of the orthopaedic lesion provide a useful comparison with the large fourth 
group. Their details show that, as might be expected, the vast majority of them — twenty-four 
were probably the immediate post-primary effusions. The orthopaedic lesions developing 
subsequently as a result of haematogenous dissemination were again, as might be expected 
scattered widely throughout the body 

Table II gives details of the twenty-four cases whose effusions have been presumed duc 
to the post-primary haematogenous dissemination 

Table IIL shows the details of the three patients with pleural effusions secondary to 
adult-type pulmonary disease 

rhe bone and joint lesions developing after post-primary effusions and effusions secondary 
to adult-type or infiltrative pulmonary disease are summarised in Table I\ 

lable V gives the essential histories of the post-operative effusions. They all occurred 
within one to four weeks of the operation, usually costotransversectomy or antero-lateral 
decompression of the thoracic spinal cord. In one patient it will be noted that there was a 
presumptive haematogenous dissemination after a grafting operation on the hip: bilateral 
pleural effusion occurred three to four weeks later 
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Had right pulmonary lesior 
september 26 years 
Kight effusion January 1946 
5 20 1946 26 years. Left effusion 1948 
6 1421 1948. 27 years 1950) 
7 1944 23 years Left efttusior 1452 
8 192] \pril 1946 25 years December 1947 
Left effusion 
1946. 24 years. Left effusion plu 
erythema nodosum 
4 1922 1949-27 vears Kight effusion 1448 
sec lable Vi and X-ra\ boone 
disease 
1947. 25 years. Left effusion 
TT 1948 26 year Kight effusion 1048 
Infiltration, tnilateral apical, in 
x-rays 1950 
1946 23 vears Kight ettusion 
192% 1947 \pical cavity 1450) 
1948) Miliary 
i2 1924 1939-15 years 1448 
1441 15 years 
1 1426 Chest x-ray 1951 showed old ryht 1451 
lung primary 
Obhterated right costo-phreny 
i4 1996 angle found nine months after 1942 
onset of knee No history 
sumed old 
15 1927 April 1951 24 year March 1952 
16 1927 February 1950 2% year \pril 1952 
17 July 1932 $year Kivht ettu July 1945 
1947 6 year Kight and left , 
pleural effusions and aseite 
14 1441 1944-13 years 1448 
November 1949 15 vear 
1444 Kight effusion December 1450 
June 1950 Periearditi 
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HAEMATOGENO! 
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through heart 
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FABLE Il-—continued 


OF TWENTY-FOUR CASES OF EFFUSION FROM PosT-PRIMARY HAEMATOGENOUS DISSEMINATION 


Onset of 


Year of Year of effusion and , 
birth orthopaedi Site of orthopaedic lesion 
) ave j ‘ 

symptoms 
June Small nght effusion with primary, 


November 1949) Shoul 
1948 on same side 


1951-2 years. Kight effusion plus 


1444 
soft right primary 


1951 Kight subtalar joint 


June 1951-2 years. Kight inter 
1444 lobar effusion. Later right calcified \uvust 1951 Phoraco-lumbatr spine 


primary se en 


before symptoms. Details 


niitebatmabihe Lumbar spine 4 and 5 


PABLE 


or THREE PATIENTS WITH EFFUSION SECONDARY TO ADULT-TyYPE PULMONARY DISEASE 


Year of Cl id 
inical details 
birth 
Phthisis 1915 and tuberculous greater trochanter 
18S 1953: Spread from greater trochanter to hip joint 
Chest x-ray: Old left pleurisy and calcified plaques and bilateral apical old disease 


December 1947: Bilateral infiltration and left effusion 
19s Onset of orthopaedic symptoms: September 1948 
site of orthopaedic lesion, Right sacro-iliac joint. Thoracic spine normal 


. Puberculous hip and shoulder 1945, and massive primary in right 
Right pleural effusion 1947. Tuberculous empyema drained 1949. No bone source } 


rABLE IN 
SITES OF THIRTY-THREE LESIONS IN TWENTY-SEVEN PATIENTS WITH 
SKELETAL DISEASE OcCURRING AFTER PosST-PRIMARY EFFUSIONS OR 


EFFUSIONS SECONDARY TO ADULT-TYPE PULMONARY DISEASE 


| Spine 
Thorac 5 
Phoraco-lumbar 2 
Lumbar 9 
Lumbo-sacral 2 
| Hip 4 
Ankle 
Elbow l 
Sacro-ilac jount 2 
sternum 
Knee 2 
Shoulder 2 
Subtalar joint 
(sreater trochanter 
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FABLE \ 


POST-OPERATIVE PLEURAL EFFUSION 


Kight ettusion ten days after nght costotransyve 


Left costotransversectomy Januar 1952. three 
Ivinphoey sterile left eftusior 
March 1952 mght antero-lateral decompre 


lymphocytic effusion 


two weeks 
Left ettusion one week after 


ttusion on same side few da 


Was punctured 


Puberculou hip 1941 Csratted 19434 
Bilateral lymphocytic sterile effusions three 
vidence of spinal disease clinically or in che 
lissemination 


PLEURAL EFFUSIONS OCCURRING AFTER THE ORTHOPAEDIC LESION AND 
WITHOUT PULMONARY DISEASE OR LOCAL OPERATIVE INTERVENTION 


These twenty-nine patients will be seen in Table VI in three groups 


The tirst and largest 
consists of twenty-three cases 


All of these developed their pleural effusion either after the 
onset of symptoms from a thoracic or thoraco-lumbar tuberculous spondylitis with cold 


abseess, or actually during the time spent in hospital for treatment of this condition, The 


absence of pulmonary disease makes the fact that their orthopaedic lesion im every case 


involved the thoracic spine, and therefore lay immediately outside the parietal pleura, highh 
significant (Fig. 1) 


lwo more patie nts, the second group in lable VI. also had thoract spinal disease but 
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§2 
53 1925 
55 124 
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PABLE VI 


NINE ¢ ES IN WHICH PLEURAL EFFUSION OCCURRED AFTER THE 


Onset of 


Year of effusion and 
orthopaedic Site of orthopaedic lesior 


age at the time 
mptoms 


January 1952 60 years January 1951 Phoracic spine lland 124 
Iransient small effusion December 1951 absce 

Nursed tuberculous sister 1924 to 1930 (died 

Vieural effusion left 1933 (30 years pain lower rmbs girdling both sides 

1936 discovered thoracic spinal disease with cold abscess mainly projecting to left 
2 years. Left pleural effusion four months after costotransversectomy 1947 Pon 


late for post-operative Causation) 


yecember 193 ars ar 43 
December 1937 I] year January 1937, Phoracic spine 8 to 12 + abscess 
Kight effusion after fall 

Phoraci spi to 12 
Nugust 1952. 39 years May 1952 

abscess Tarsus 

November 1946 30 vears 1943 Thorac spine 6 and abscess 
Kight effusion proved tuberculous 1946 Lumbar spine 2 to 5 


Left dry pleurisy 


fuberculous thoracic spine 7 to 12. abscess early 14952 
Kight costotransversectomy January 1953 
Kight effusion July 1953 (36 years), guinea pig and left August 1953 (too late tor 
post-operative causation) 
Back symptoms March 1943; x-rays December 
December 1942-25 years 1943 show old thoracic spine 12 and lumbar 
spine | tuberculous disease and bony bridging 
February 1946 28 vears. When 
in hospital for treatment of spine 


July 1949-30 years. Left effusion March 1947 


1941 Thoracic spine 7 to 11 


Thoracic spine 8 and 9 x-ray 
March 1948 

September 1945-26 years. Kight 
effusion (post-primary) and recurr 
ence right July 1947 and left May 
1948, both tuberculous 


January 1946 = Thoracic spine 7 to 11 abscess 


28 vears. Left effusion approximately 1948 in Stanmore with mid-thoracic disease 


Under treat 

ment March Fhoracic spine 12 and lumbar 
1950 to Dec spine 

ember 1952 


July 28 years 
Kight effusion 
Lungs normal. Abscess visible 


24 years. Erythema nodosum and 
left effusion 1946 (post-primary) 


9 s 4. abscess 
Kight effusion 1949 (secondary to 1948 Thoracic spine 8 and absce 
Septe 1947 2 ars 
eptember 1947-12 vea July 1947 Thoracic spine 9 to 11 + abscess 


ympho« vtic night effusion 


5 vears. May 1946 left pleural effusion and at same time found to have large kyphos 

and abscess mid-thoracic spine 

Phoracn spine 4 Tuberculosis 

April 1952—5 years abscess found June 1952 and 
must have been present in 

April 1952 

Costotransversectomy October 

1945 December 1943 Thoracic spine 8 and 4 absces 

Pleural effusion March 1946 


1944-19 vears Pleural eftusion 12 
joracie spine 12 

left and Pott’s disease in Army 

uly 1945 25 vears 

March 1945 spine lo to 12 

Kight effusion 


October 1953 29 years \ugust 1946 Thoracic spine Sto tl 
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FABLE VI 


De TAI OF TWENTY-NINE CASES IN WHICH PLEURAL EFFUSION OCCURRED \PTER THE ORTH kine be 
Onset of 
| Cas Year of Year of ettusion and 
jumber birth ave at the time hopaedi ort pacatic tesion 
mptom 
september 1947 12 year - 
1939 While in hospital for spine july 1947 
| July 1947 weakne of the le ina ! i | 
needles from the watt downward July 1848 
57 1807 February 1947 50) vears Kivht readmitted for increasin paraplegia and «chi | 
July 1947 Left covered to have tuberculous thoracn | 
and 12 with cold abscess Must have been | 
present July 1947 at least 
lyscovered radiologically t 
ive thoracic Vand 10 lesion 
58 1905 February 1950—45 years. Right | February 1951 symptoms reter 
ible to lesion and old \we 
suyyvest ethusion nol 
vears 
1944 Soft lesion above right costo-phrenic angle 
1950. Soft lesions night apex and right lower zone Cold absce isitble thy 
heart in chest film 
54 1920 January 1951 Pain in the back began 
Septe mber 1951 Kight pleural effusion | 
It is not certain whether in this case the pleural effusion wa econdary to the 
pulmonary lesion or the cold abscess, though the fact that the albsce had sorte 
months previously tracked round to the nght and pointed between the ribs strongly 
sugyvests the latter 
60 1929 May 1948 19 vears March 1947 FOUR 
lhoracn spine never X-rayed 
1915 Gland in neck 
1931 Sacro-iliaec joint lesion 
61 IRS] \ugust 1948 umbar spine 2 to 4, Addison's disease and tuberculous sacro-tliae it 
December 1948-67 years. Clear left effusion 
November 1949 Right effusion 
Meningitis ascending haematogenous; died February 1950.) No post-mortem 
62 192] Admitted April 1944: lumbar spine 4 and 5. Left pleural effusion September 1944 
‘i . 23 years. No evidence of pulmonary or thoracic spinal disease 
63 1926 March 1947-21 years. Left effusion while in hospital for tuberculous lumbar spine 
i 3and 4. No evidence of pulmonary or thoracic disease 


there was some uncertainty as to the origin of the effusion and though it may have been 
due to the paravertebral abscess the claim could be made with less certainty 

Case 58 This patient suffered a right-sided effusion at the age of forty-five and was accidentally 
discovered to have a vertebral lesion at T.9-10 with abscess a year later. There were no symptoms 
referable to this lesion and it may well have been old and present at the time of her effusion. Het 


age itself suggests that the effusion was not immediately post-primary 
Case 59 This patient has also been listed in this separate group because she did have pulmonary 
lesions in the right chest from February 1949 onwards and developed a right pleural effusion in 
September 1951. The cold abscess could be seen, however, through the heart shadow in the chest 
radiograph as far back as May 1950 and could well have been the cause of her effusion 

Che third group of four patients who developed a pleural effusion after their orthopaedic 
lesion without evidence either of pulmonary lesions or of thoracic spinal disease contains one 
patient (Case 60) whose thoracic spine was never in fact radiographed, one (Case 61) who 
had bilateral effusions fifteen months (left) and three months (right) before death and actually 
died of meningitis. This may have been ascending or haematogenous. There was no post 
mortem examination. The last two cases (62 and 63) definitely had pleural effusions while 
in hospital under treatment for lower lumbar spinal disease only, and in each the thoracie 


spine was radiologically normal 
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Of the twenty-nine patients in this group, therefore, twenty-three showed no other 
apparent reason for effusion than the thoracic spondylitis; in two more very probably the 
same reason held; in a further two, essential details are lacking and only in a final two did 
effusion certainly occur during conservative treatment for lumbar spinal disease without 
evidence of thoracic or pulmonary lesions 

The conclusion that may be drawn from these figures is quite clear: when a pleural 
effusion occurs before the onset of orthopaedic disease or is clearly secondary to pulmonary 


Fic. 2 bic. 3 


Case Before ettusion Case Kight pleural effusion 


hic. 4 Fic. 5 


Case 54-—-Lateral extension of cold abscess, seen bulging forwards im the lateral ew 


disease then the orthopaedic lesion may be anywhere throughout the skeleton (Table I\ 
But when the effusion arises after the onset of the orthopaedic disease and without a pulmonary 
cause or immediately preceding operative intervention in the thorax the lesion will almost 
certainly involve the thoracic spine. It is difficult to avoid the conclusion that this group of 
pleural effusions occurring after the period of haematogenous dissemination and without 
pulmonary disease ts, in fact, due to the direct spread through the parietal pleura of tuberculous 
infection from the paravertebral abscess (Fig. 1) 

It was surprising to find that there was little variation in the clinical picture produced 
by these pleural effusions whatever the cause, except in the amount of effusion and the length 
of time that it took to absorb, This, of course, might be affected, even in large effusions, by 
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the decision whether or not to aspirate In the cases observed, whether they were post-primary 
post-operative or during conservative treatment for the orthopaedic lesion, the pyrexia 
commonly rose and after a plateau gradually fell over a period of three to four weeks. Non 
of the effusions became purulent ; the cytology was predominantly lymphocytic. As is common 
with tuberculous pleural effusions acid-fast bacilli were sometimes grown and sometimes not 

During the time required to collect twenty-five cases of this transpleural infection 
145 patients with thoracic or thoraco-lumbar spinal tuberculosis have been seen at this 
hospital; so in a proportion of approximately one in six a pleural effusion occurred that was 
not immediately post-primary Ornstein and Ulmar (1935, 1939) believed a thoraci 
paravertebral abscess to be a not uncommon cause of unilateral and bilateral pleural efttusions 
Of the standard text-books upon chest diseases, Marshall and Perry (1952) and Pagel 
Simmonds and Macdonald (1953) mention the possibility, whereas other well known works 
do not, and it has not seemed to the writer from conversations with colleagues that the 
connection was well recognised, In particular, however, this report is offered not to ilustrate 
the fact that the sequence is possible but that in so high a proportion of effusions occurring 
after the onset of the bone symptoms this relationship is to be expected Seddon (1036 
recorded a case of rupture of a paravertebral abscess into the pleura giving rise to a large 


tuberculous empyema, but this is an entirely different and much more rare occurrence 


PLEURAL EFFUSION SECONDARY TO LARGE LATERAL EX TRA-PLEURAL EXTENSION 
OF PARAVERTEBRAL ABSCESS 
There is one sub-group of thoracic paravertebral abscesses which does not appear to have 


been stressed before. Their behaviour is illustrated in the right side of Figure | and the 


histories in Cases 54, 55 and 56 are given in illustration 

Case This patient developed tuberculosis of the spine at T.10 T 12 in Mareh 1945. Chest 
radhographs a month later showed normal and equal lung fields with an absce hadow yust visible 
inside the right border of the heart (Fig. 2 Fhree months later she developed a right pleural 
effusion (hig. 3). Further chest radiographs in July 1948 showed a diffuse shadow occupying the 
right lower zone, with some translucency both on the medial and lateral sides of it (big. 4 Phi 
type of shadow, which might well represent an inter-lobar effusion, had been seen betore, and 
lateral radiographs proved that it was in fact due to an abscess bulging forwards from the posterior 
chest wall (Fig. 5 The abscess was needled three inches from the mid-line in the right lower 
chest; inspissated pus was withdrawn and guinea-pig inoculation confirmed its tuberculous nature 
Case 55 — This patient had tuberculous disease of the spine in 1943 which became temporarily 
quiescent Chest radiographs in October 1949 showed normal lung fields and the old abyses 


shadow could just be seen through the heart shadow (hig. 6 About August 1953 he developed 
a total pleural effusion on the left sick Radiographs three months later again showed the shadow 
with increased translucency both medial and lateral to it (hig. 7 The lateral radiograph showed 
a large abscess projecting forwards at the level of the spinal lesion hig 8 Needling about three 
inches from the mid-line yielded pus, proved tuberculous by guinea-pig inoculation Kepeated 
aspiration has caused a reduction in size of the abscess. Now, four months after admission, the 


condition ts that shown in Figures 9 and 10 
Case 56 The patient in this case developed tuberculous disease of the spine at T.9-T Thain Jul 


1947 Iwo months later he had a right lymphocytic pleural ettusion The chest radiograph 
taken a month before the effusion developed were clear, except for the central paravertebral 
abscess which could just be seen through the heart (hig. 11 Kacdiographs taken one month after 
the effusion (Fig. 12) showed a condition like that seen in Case 55. The lateral film again showed 


a large abscess projecting forwards (Fig. 13). Successive aspirations of large quantities of pus tina 


reduced the abscess to a very small inspissated collection close to the posterior thoracic wall (bigs 14 


LYMPHATIC SPREAD FROM PLEURA TO LYMPH NODES AND THENCE TO BONI 
A study of pleural effusion and skeletal tuberculosis would be incomplete without 
discussing the belief that tuberculous pleurisy may be a cause of bone disease by lymphatie 
spread to ribs and spine. Souligoux (1894) demonstrated the lymphatic connections between 


the pleura and parasternal lymph nodes, and showed that tuberculous pleurisy, and particularly 
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Before effusion 


Case 55 


Case 55 Lateral extension of cold absce after effusion. The absce is seen 


in the lateral ww 


hia, 9 kia. 10 
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empyema, could produce caseous parasternal lymph nodes Kaufmann (1930, 193th, 1933 


cold abscess of the chest wall could arise trom these caseous 


followed by showing that 


parasternal lymph nodes. But he also suggested that paravertebral cold abscess and disease 


of the spine could be secondary to caseous disease of the para-aorte lymph vlands espe rally 


in the neighbourhood of the crura of the diaphragm. Both Fraser (1913, 1929 and Kaufmann 


1936) did demonstrate in a few cases that a caseous tuberculous gland lying against a verte bral 


body could produc uperticial caries of the bone lymplhatye pread through the 
paravertebral ligament 

Burke (1040, 1940, 1947, 1950) correlated this work and tried to pro 
of the mbs and chest wall and of 


ve more conclu vel) 


the connection between pleurt and tuberculous disease 
the spine He was able to show experiment ily im guinea pix that | imticulate matter al 


of colloidal thorium dioxide and finely divided lamp black — or tubercle bach an 


mixture 
when injected into the pleural 


suspension in isotonic saline paces, would in part le 


be transported to thie parasternal ind the para-aortic lymph noc 


at necropsy, also showed that tubercle bacilli and particulate matter such a heeot 
material were conveyed from the pleural spaces to these ume two groups of gland 
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He suggested therefore that the occurrence of apparently spontaneous cold abscess of the 
chest wall really followed caseation of lymph nodes, rupture, and direct involvement of the 
chest wall with eventual burrowing of the cold abscess to the surface. He was not, however 
able to demonstrate the production of a cold abscess of either the chest wall or spine in 
animals secondarily to post-pleuritic infection of lymph nodes; he was only able in 1940 to 
demonstrate a possible mode of spread of particulate matter 

He had carried the matter somewhat further by 1950 however Among fourteen 
patients with abscess of the chest wall six had had previous pleurisy and ten had co-existing 
pleurisy; but nine of these fourteen patients had pulmonary tuberculosis, which might well 
have caused the pleurisy directly and he did not state how long before the appearance of the 
cold abscess the antecedent pleurisy had occurred Therefore, although the sequence 
tuberculous pleurisy caseous parasternal lymph gland — rib or chest wall abscess is not 
impossible, it cannot be said that Burke has shown that it occurs frequently or in what 
proportion it does occur. Burke also cited forty-five cases of Pott's disease studied from 
the Royal Vietoria Hospital and the Montreal Neurological Institution between 1945 and 
1950 in an attempt to prove that disease of the paravertebral space and the spine readily 
occurs as a result of caseation in overlying para-aortic glands. He listed eighteen patients 
with antecedent and twenty-one with co-existent pleurisy, some with both. But thirty of 
these also had pulmonary tuberculosis, which again bedevils the argument. Of the only 
four patients who had a co-existent pleurisy and Pott’s disease, without pulmonary 
tuberculosis, three had disease in the mid-thoracic region and one had involvement of the 
first and second lumbar vertebrae with a paravertebral abscess which might well have spread 
both above and below the actual bone lesion, All these four cases would therefore confirm 
the findings in this paper: that co-existent effusion and Pott’s disease affects one particular 
part of the spine namely that in which the paravertebral abscess is in contact with the 
parietal pleura and that the spread is from spine to pleura and not from pleura to spine 
Furthermore, if the infection commonly spread from pleura to glands and thus to spine, the 
back spread to pleura again with consequent effusion would be most unlikely instead of 
frequent, because previous pleurisy would probably have produced adhesion between the 
parietal and visceral layers 

It cannot be denied from Burke's own work, and that of the other writers quoted, that 
lymphatie spread from an overlying caseous gland through the paravertebral ligaments may 
occasionally produce superty ial disease of bone gut Burke goes on to say: “ facts clearly 
point to the conclusion that Pott's disease is in many instances lymph-borne from tuberculous 
pleuritis "’; and also claims that the experimental, anatomical and clinical findings recorded 
seem clearly to point to the conclusion that most cases of Pott’s disease are the result of 
lymph-borne rather than blood-borne dissemination of tubercle bacilli, These statements 
are simply not justified by figures. The large number of cases of tuberculosis of bone in 
the limbs must be produced by haematogenous dissemination. It is equally likely that th 
same etiology is common in the axial skeleton and that Burke's conelusion upon Pott's 


disease is, in our present state of knowledge, an example of special pleading 


SUMMARY 
1. Details are given of sixty-three consecutive cases with a history of pleural effusion seen 


at an orthopaedic hospital 

2. Twenty-four of these were post-primary effusions occurring before the onset of symptoms 
of the orthopaedic lesion. The bone and joint lesions ultimately developing in this group of 
patients were widely scattered throughout the skeleton 

3. Three others were secondary to adult-type pulmonary lesions 

$. Thirty-six patients had a pleural effusion after the beginning of their orthopaedi 
tuberculous history. Seven were certainly secondary to operative intervention, six in the 
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thorax near the parietal pleura (costotransversectomy or antero-lateral decompression of the 
cord) and one trom a haematogenous dissemination after fusion of a hip joint 
». The remainder of this group with pleural effusion during the history of their orthopaecdi 
tuberculous disease numbered twenty-nine. Of these, twenty-five suffered from disease of 
the thoracic spine; in two more details are defective Only two detinitely had neither 
pulmonary nor thoracic spinal disease; their lesions were in the lumbar spine 

The conclusion is drawn that the overwhelmingly common cause of pleural effusion im 
patients with orthopaedic tuberculosis who have normal lungs and have not recently suttered 
spinal decompression is transpleural infection from thoracic spinal disease and that th 
sequence is by no means rare. It had occurred in approximately one in six of 145 patients 
with thoracic Pott's disease seen during this investigation 
6. Details are given of a group of cases with thoracic paravertebral abscess tracking laterally 
When the abscess is well clear of the spine and spinal ligaments it may project forwards 
and radiologically it may appear in the antero-posterior chest film as a shadow in the 
middle of one or other lung field rather than as a shadow obviously connected with the central 
paravertebral abscess. Aspiration will yield pus from this posterior extra-pleural absec 
extension 
7. The behet that Pott’s disease most commonly follows direct spread from caseous para 
aortic glands secondary to tuberculous pleurisy is discussed. It is concluded that the evidence 


Is insufficient for so sweeping a statement 


Phe patients in this survey have been under the care of my surgical colleague n the staff of the Kk 
National Orthopaedic Hospital and | am grateful to them, as always, for their co-operation, and also to DD 
IE. H. Allen, Radiolegist, and Dr. C. H. Lack, Bacteriologist to the hospita 
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SCOLIOSIS: OPERATIVE CORRECTION OF FIXED CURVES 


IF. Gs. ALLAN, BIRMINGHAM, ENGLAND 


This paper is a preliminary report on an attempt to obtain a quicker and more effective 
correction of spinal curvature in scoliosis before fusion than the Risser jacket (Hibbs, Risser 
and Ferguson 1931) and similar methods of gradual correction in plaster can afford. A claim 
is also made that some correction is also obtained in cases that at first sight appear to be 
uncorrectible The method also prevents any serious relapse pending consolidation after 
correction and a fusion operation 

Correction of the lateral curve in a Risser jacket is an indirect procedure, As the trunk 
is flexed laterally the spine bends with it and tends to maintain its more or less central 
position; correction is excellent if the curve is not too great and reasonably mobile. In severe 
and fixed curves, however, the effect of lateral wedging is to force the ribs in without materially 
altering the spinal curvature, so that in the end the spine may be close up against the lateral 
thoracic wall, with little or no correction of the curve. Again, a review of cases treated by 
bone grafting alone suggests that relapse may occur slowly over a long period even though 


the consolidation seen in radiographs may appeal ade quate 


PRINCIPLES OF THE METHOD 


It is in the hope of overcoming these difficulties that the method to be deseribed was 
devised. The curve is foreibly corrected by lengthening its concavity by means of an expanding 
device made of an inert metal, which ean be left in position afterwards for an indefinite period 
and so allow a satisfactory fusion operation to be performed and give plenty of time for good 
consolidation, The device or jack takes the form of two Y-shaped pieces, the stems threaded 
left and right handed and the limbs tapering and pointed at the extremities (Pig. 1 Phey 


bia. 


are angled about 30 degrees at the junction of stem and limbs, and connected together by a 
threaded sleeve which can be turned by a small tommy bar. At operation the notch between 
the limbs engages the base of a transverse process at its Junction with the vertebral body 
and the angulation allows the extremities to point towards the body and drive in as the 
\ pieces are separated Before operation a complete radiological examination of the Spine 
is required; the siting of the primary and secondary curves must be determined, and an 
estimate of the correction theoretically possible in the primary curve made, after measurement 
of the angles of the secondary curves on bending to right and to left. Any improvement on 
traction should also be noted. The placing of the jack is decided; it is usually put between 
the transverse processes of the vertebrae at the top and bottom of the major curve If, 
however, it is obvious from a study of the shape of the transverse processes that a much 


firmer hold is available at a level higher or lower, then this should be chosen 
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SC OL 
OPERATIVE TECHNIQUE 

fhe operation is performed in much the same way as a spinal fusion after correction in 

The spinous processt s and laminae and pedi les are ¢ xposed on the concave 


side of the curve, and parts of the ribs will be exposed as well 


On the convex side processes and laminae only are exposed. The junction of the transverse 
This may not be easy. The distortion 


t Kisser jacket 
in the centre of the curve 


process and body at the chosen levels 1s clearly detined 
ln extreme, especiall in cases of congenital origin, and the processe 
have 


at awkward angles Phe vertebral body 


of the vertebrae may 
slope away from the body 


notehed with a small gouge to obtain an adequate anchorage for the Jack, especrlly if the 
transverse processes are slender, as in the upper thoracie spine because they will break off 
if the points of the pane k do not embed themselve If the seolosi issociated with | phiosi 
i usual in the mid-thoracie and upper thoracic region the sleeve of the jack will not le 
flat until parts of the ribs are resected. If the kyphosis ts severe the sleeve will eventuall 
lie on the parietal pleura 
Betore the piu ki placed trony traction 1 apphed to the head and ley Oo that as lony 
turned and the jack expands the pommt 


be used As the leeve J 
lateral 


will embed themselves and obtain a firm anchorage 
This proceeds slowly with short pauses between th 


ind is stopped when the resistance to further turning si 


as possibl Cal 
Further turning then corrects the 
e turn it take 


that the limit 


i leeve 
fifteen to 


curvature 


twenty minute 
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ase 7—-Congenital scoliosis. Age fifteen. Figure 4 — Before correction. Figure 5—— \fter correction 


Case 2—Varalvtic scoliosis. Age sixteen. Figure 6— Before correction. Figure 
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correction has been reached. The bed for the grafts can then be prepared and tilled 
skin closed 


The operation can be completed in one stage, especially if bank bone is to hand; 
At the first stage the jack can be inserted and 


of safe 
and the 
but 
proceeding by stages has definite advantages 


opened out, and the bone grafts laid on the convex side; at the second stage, a week or two 


later, it will be found that the jack has loosened a little Phe slack is taken up, and a furthes 
IABLE I 
PRIMARY CURVE 
\l i wre The i 

Date of \ve at Type of extent of 

peration i mined 

11151 i2 Congenital 78 6 

10.43.52 16 Varalyti 140 ow 

$ 1.4.53 15 Idhopathi 71 

4 22.10.52 19 Idhiopat tie 

5 17.4.53 15 Congenital r.4-T.12 72 

6 29 6.55 14 Paralyty 74 Is 

7 $7.53 15 Congenital T.12 121 

12.12.53 24 Idhiopat hu r.6-T.12 

4 12.154 Is Idhopathy 47 

1] 16.11.53 14 Paralyti 1..4 25 Is 
correction of 10 to 15 degrees may be possible, because during the interval the dises and 
ligamentous attachments which resisted correction at the first stage will have relaxed ot 
stretched: grafts are then laid in the concavity of the curve 

POST-OPERATIVE TREATMENT 
No external fixation is needed after operation; if it is known that the jack has a very 
firm hold the patient may be encouraged to sit up in a few days’ time and be got up soon 


afterwards. If the hold ts doubtful then he can lie in a plaster shell for a few weeks to allow 


consolidation to begin. The jack should be left in for at least six months in faet it might bn 


better left indefinitely ; its removal is difficult as the ends at least are embedded in the new bone 
CLINICAL OBSERVATIONS 
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the eleven for which this been 


Illustrative radiographs are shown in Figure 
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respond to wedging in a Risser jacket. The congenital cases showed gross structural changes 
and no correction occurred on suspension. One was associated with a Fallot’s tetralogy 
which prevented any conservative treatment; and, even after Blalock’s operation, the patient 
remained a bad subject for operation; so this was done in two stages. In two cases of severe 
paralytic scoliosis the lower secondary curve has been reduced and stabilised before beginning 
the correction of the major curve 

The complication most to be feared is pneumothorax ; it increased the interval between 
the two stages in one case in the present short series, but should be quite easy to avoid 
Two patients developed symptoms of mild ileus two or three days after operation, but it is 
uncertain whether the spinal correction was the cause 


COMMENT 

The advantages of the method are: 1) the duration of treatment is shortened; 2) plaster 
jackets before and after operation are avoided; 3) the essential part of the curve is corrected ; 
4) curves in parts of the spine where correction is difficult can be tackled —for instance, 
those in the upper half of the thoracic spine; 5) curves in patients who would not tolerate 
plaster jac kets can be corrected 

rhe limitations of the method are: 1) only a partial correction of a curve is possible, 
because the straighter the spine becomes the less efficient is the jack; major curves of less 
than 70 degrees should be treated by other means; 2) correction of rotation is less likely to 
be achieved than it is in a plaster jacket 
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WEDGE RESECTION FOR SCOLIOSIS 
ROBERT Roar, LIVERPOOL, ENGLAND 


rhe history of the treatment of scoliosis is largely one of extravagant claims which lates 
experience has failed to substantiate. It is, therefore, with some diffidence that | put forward 
a new operation for the correction of this deformity Ihis paper Is unfortunately, no 
contribution to the far more important problems of etiology and prevention; it claims only 
to describe a good way of correcting severe, progressive uncompensated scoliosis 

Until recently the most popular way of trying to correct scoliosis has been by some form 


of transection jacket (Risser 1948). Although considerable cosmetic improvement ts often 


65 
¥ Fixed 
transitional 
Fic. 2 
Figure —Tracing of curve before correction by Kisser jacket Figure After 


correction "" by Risser jacket. There ts apparent correction from 143 degrees to 65 degrees 
but the real curve remains fixed at 90 devrees 


obtained, the correction is usually more apparent than real in so far as the mobile transitional 
parts of the curve are straightened but the central fixed portion is unaffected (Figs. | and 2 

Obviously the rational approach to the problem is to excise a wedge of bone from the apex 
of the curve — much as in the correction of a pes cavus. The operation described here differs 
considerably from excision of a hemivertebra (Royle 1928, Lackum and Smith 1933, Wiles 
1951). It can be used both in the lumbar and in the thoracic regions. It is rational in that 
it achieves correction in the fixed part of the curve by a direct attack on its apex. The operation 
itself is relatively straightforward—certainly no more severe than the average antero-latera]l 
decompression for Pott’s paraplegia. It has been done sixteen times without any special 
hazards or complications, and on occasions correction of 90 degrees has been obtained 
Illustrative radiographs are shown in Figures 3 to 10 


TECHNIQUE OF OPERATION 
The essence of the operation consists In making an incision over the transverse processe 
on the convex side of the apex of the curve The seapular muscles and longitudinal spinal 


muscles are split longitudinally; the deep oblique spinal muscles are detached from the 
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Case 1. Figure Before operation. Curve 64 degrees. Figure 4-—After wedge resection 
Curve 18 degrees 
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Case 2. Figure 5 Before operation, Curve 117 degrees. Figure 6— After wedge 
resection. Curve 50 degrees 
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laminae, transverse processes and the inner ends of the ribs. The two laminae, transv« 
processes and the medial ends of two ribs are exposed (Fig. 11) 


is 


The ligaments holding the 
medial ends of the ribs are divided and the medial three inches of two ribs are 


are identified 


removed 
Ihe intercostal nerves 


The corresponding pedicles and laminae are nibbled 


ligure 11 First stage of operation 


process. Spinous process 


v.b Vertebral body Transverse 
Figure 12) Second 
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13 Phird stave of operation Vertebral 


amount of vertebra removed 


wedge removed 


away, the dura is exposed, and the vertebral bodies are well displayed as they are rotated 
towards the surgeon (Fig. 12). With a small gouge or burr and nibbling forceps the 


intervertebral dise Space and adjacent wedges from the vertebral bodies are exe ised (Fig 
to 15) 


Ihe resulting cavity 1s pac ked with a haemostatu agent and the wound ts cl ed 


| a 
\, 
3 


WEDGE RESECTION FOR SCOLIOSIS Lol 


\ plaster jacket including the arm and 
leg on the concave side is applied, 
securing as much correction as possible 
the use of an Abbott's frame ts helpful 
When the plaster is dry it is wedged 


open by stages until maximal correction 

is obtained 
Recently, at the suggestion of 
Mr H. J. Richards, we have been 
using a transverse incision which ap 
pears to give better access than the 
; original longitudinal incision Also, 
in some of the older patients, we 
have removed more including 
4 spinous process and part of the 
opposite lamina. Although this makes 
correction easier there is a_ risk of 
making the spine too unstable and it 
is too early to say whether or not this 


extended operation is an improvement 


COMMENT 


\lthough the operation itself is rhe operation completed 
net unduly difficult it requires a very 
competent anaesthetist. The corrective jacket must be fitted with great care and precision 


lhe necessary correction must be obtained within a reasonably short time, and then the spine 


is held in the corrected position until the partly resected vertebral bodies have fused together 


SUMMARY 


Wedge excision "' of the apex of the curve is the rational way of correcting a seoliost 


It is 4 straightforward procedure which ts successful in practice 
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TUBERCULOSIS OF THE SUBDELTOID BURSA 
A Review, with a Report of Two Cases 


LioNEL H. Pima, Oxrorp, ENGLAND 


From the Nuffield Orthopaedic Centre, Oxford 


Tuberculosis of the shoulder joint represents less than | per cent of all bone and joint 
tuberculosis, and affection of the subdeltoid bursa is still less common. It receives scant, 
if indeed any, mention in current British and American orthopaedic text-books, and since it 
is possible that the occasional case which does occur may be incorrectly diagnosed in the 
earlier stages, when treatment should be most effective, a brief review of the condition is 
presented, together with a report of two cases. 

The previous literature was reviewed by Cone when he reported a proven case in 1911 
He considered that Acrel’s description in 1779 of the ‘ Ganglion ¢ repitans Acrellu "’ containing 
rice bodies was one of the earliest accounts of tuberculous bursitis, but in fact neither this 
account nor the descriptions of Cruveilhier in 1816 and of Dupuytren in 1839 of “ cysts 
containing rice bodies can be considered as proven cases. At that time the true pathology 
of the condition was not understood, and tuberculous, syphilitic and simple non-speciti 
chronic bursitis were probably not clearly differentiated. For instance, Dupuytren thought 
that the cysts he described were hydatidiform cysts and that the rice bodies were parasites 

The fibrinous nature of the rice bodies was first demonstrated in 1856 by Virchow, who 
began the controversy on the mode of their formation. The discovery of the tubercle bacillus 
and the subsequent clarification of the pathology made it possible to differentiate tuberculous 
bursitis with certainty. It is now generally accepted that rice-body formation is not 
peculiar to tuberculous bursitis. 


REVIEW OF PREVIOUS CASE REPORTS 

Reports of tuberculosis of the subdeltoid bursa in English are few, and Cone’s case 
reported in 1911, as already mentioned, appears to be the earliest report of a proven case 
The patient was a man of twenty-two who complained of morning stiffness in the right 
shoulder for three years and of lancinating pain for three months. The pain had become 
continuous and forced him to give up work, On examination there was fullness of the shoulder, 
with crepitus in front of the joint and tenderness localised to the acromial region. Full 
abduction and medial rotation of the arm were prevented by pain. Radiographs showed 
rarefaction of the greater tuberosity of the humerus and roughening there and at the upper 
part of the glenoid fossa. There was tuberculous involvement of the apices of both lungs 
At operation the bursa was found to be a thick grey sac containing 400 multi-faceted bodies 
it was excised completely and the soft tip of the acromion was removed; the bone elsewhere 
was found to be normal. The shoulder joint was opened for inspection and found to be norma! 
Subsequently a sinus developed, but it healed and the patient returned to work 

In 1935 Deacon reported a presumptive case with bilateral involvement. The symptoms 
were of six years’ duration on the right side and of four and a half years’ on the left side 
The patient, a man of thirty-five, complained of swelling and occasional aching, but there 
was no limitation of movement. Both bursae were excised and the diagnosis appears to 
have been based on the presence of rice bodies alone. 

In 1942 Etchegorry and Blanco reported a case involving the right shoulder of a fifty-two 
years old man who had also a bilateral tuberculous pulmonary lesion. There was a two years 
history of pain and swelling of the right shoulder which was improved by aspiration. The 
patient died of his pulmonary tuberculosis and the diagnosis was confirmed at necropsy 
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New 


in the previous twenty-eight years. Only three wer 
seventeen vea@rs, 


CASE REPORTS 
Case 1 Woman 


aged twenty-four, married Tapestry designer Kight handed 
or fami history of tuberculosis 
At the age of twenty she complained of limitation of movement and swelling 
shoulder which had become progressively worse during the previous two year She 
no injury to her shoulder, but attributed her condition to rowing. She was recorded 
girl with a spherical swelling over the front of the right shoulder under the deltoid. Da 
movements were full except for slight limitation of lateral rotation and abduction 
bursitis with tibrinous loose bodies was diagnosed 


In 1950 Kenin could tind only seven cases in the records of the Hospital for Joint Diseases 
York 


prove n cases 
i woman of forty-eight and a man of thirty-cight 


In all three 
bursa was excised successfully and the diagnosis was contirmed histologically 


na girl of 


cases the 


No personal 


of the right 


remembered 


healthy 
Sulxleltord 


| ‘ ind seemin tic change in the greater tuberosity of the imeru bigure 2 | ton iy) 
‘ t ill of the « edb i \n epithelioid tem wit lant cellist eon, and t ! mati ! 
two ftibrinoid rice vel 
\ month later the bursa was completely excised It contained several hundred tibringus loose 
Locvelne vhich appeared to be budding trom a proliterath e area over the greater tuberosit ol the 
humeru the remainder of the bursal lining was merely corrugated. Seemingly no bacteriological 
or histological examination was mace After a week with the arm on an abduction trame and a 
hort course of physiotherapy as an out-patient she wa discharged two months after operation 
with a tull range of shoulder movement 
Four years later the right shoulder again became vollen and she noticed increasing pain and 
i feeling of stiffne Her general health was excellent and she allowed six months to pa before 
ech advice The erythrocyte sedimentation rate (Westergret vas $8 millimetres in the first 
hour \ provisional diagnosis of tuberculou houlder vas made and she was provided with 
an abduction frame while awaiting admission to hospital Aspiration yielded 20> millilitres of 
opalescent yellowish fluid, but the tubercle bacillus was neither seen nor cultured 
On admission to the Wingtield-Morris Orthopaedic Hospital the patient vyeneral mutrition 
ind condition were good No abnormality was detected in the respirator cardy i ar ol 
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central nervous system. The movements of the right shoulder joint were painless and limited by 
only 10 or 15 degrees at the extreme range in each direction. There was a large subdeltoid swelling 
with an extension herniating through an apparent gap in the anterior fibres of the deltoid 
Investigation Phe Mantoux reaction (1/10,000) was strongly positive The Wassermann and 
Kahn tests were negative. The erythrocyte sedimentation rate was 13 millimetres in one hour 
(Westergren). Haemoglobin was 100 per cent (14-8 grammes per cent The white cell count and 
blood film were within normal limits lyine—No abnormality was detected. Culture for 
M. tuberculosis was negative 
Radiographic examination The chest showed multiple foci, but there was no evidence of recent 
spread and no definite evidence of activity. The right shoulder showed gross irregularity of the 
acromion and of the underlying greater tuberosity (Fig. 1) 

Puberculosis of the subdeltoid bursa was considered to be a possible diagnosis and it was 
decided that the bursa should be excised 
Operation Through the previous “ sabre-cut ' scar the deltoid was split, revealing a large adherent 
bursa which was completely excised and found to be full of loose bodies. The capsule of the shoulder 
joint and the greater tuberosity of the humerus appeared normal 
Histological examination—-The specimen was cystic and filled with rice bodies. It consisted ot 
fibroblastic tissue surrounding a cystic cavity. There were numerous epithelioid systems in the 
cyst wall, with many giant cells. The numerous rice bodies were composed of tibrinoid material 
some were attached to the cyst wall, but others were free within the cyst There was a chron 
inflammatory reaction around the epithelioid systems. The histological structure was morpho 
logically that of tuberculosis (Fig. 2). Though no acid-fast bacilli were seen in sections stained 
by the Ziehl-Neilsen method, fluid from the cyst grew M. tuberculosis on culture 
Progre Sterile collections of blood-stained fluid were aspirated twice after the operation. The 
patient received a three months’ course of chemotherapy in the form of streptomycin (1 grammy 
daily) and isonicotinic acid hydrazide (50 milligrams three times daily). She remained in hospital! 
wearing an abduction splint for six weeks. Thereafter she wore a collar-and-cuff sling and continued 
chemotherapy at home, Four months after operation the sling was discarded 

Twelve months after operation there had been no recurrence of swelling of the right shoulder 
Ihe deltoid muscle had regained its normal power and shoulder movements lacked only about 
5 degrees of the full range. Chest and shoulder radiographs showed no activity of the disease, and 
the erythrocyte sedimentation rate was 4 millimetres in 1 hour (Westergren 
Case 2 Man aged thirty-six, single. Electrician. Kight-handed. No family history of tuberculosis 

Ihis patient strained his right shoulder while strap-hanging on the London Underground 
During the ensuing month he noticed stiffness, pain and some swelling in the shoulder. When 
seen at a hospital six months later he was found to have subdeltoid bursitis, probably with 
rice bodies, Radiographs showed some rarefaction in the region of the greater tuberosity. Operation 
was declined by the patient who received physiotherapy with little benefit 

Iwo years later the pain increased and at a second hospital tuberculous subdeltoid bursitis 
was diagnosed and was confirmed by aspiration. Kadiographs showed tuberculosis of the lungs 
but there was neither clinical nor radiological evidence that the shoulder joint itself was infected 
lreatment was by rest in bed for three months, with a full course of streptomycin and para-amino 
salicylic acid. This was followed by three months’ convalescence 

When the patient was first seen at the Wingtield-Morris Orthopaedic Hospital in the following 
year there was fullness of the subdeltoid region and a distinct fluctuant swelling along the line 
of the long head of biceps (Fig. 3) The range of shoulder movements was limited by only a few 
degrees at the extremes of each movement. Aspiration of the bursa yielded a small quantity of 
yellowish pus, thick with fibrinous flakes. On direct staining no organisms were seen, but tubercle 
bacilli were grown on culture. An attempt was made to relieve the condition by aspiration and 
streptomycin replacement, but without success 
Investigation Ihe Wassermann and Kahn tests were negative. The erythrocyte sedimentation 
rate was 3 millimetres in one hour (Westergren). Haemoglobin was 103 per cent (15 grammes pet 
cent), The white cell count and blood tilm were within normal limits. (vine No abnormality 
was detected. Culture for M. tuberculosis was negative. Agglutination tests with S. typhoid and 
parathyroid suggested previous immunisation Agglutination tests with the brucella group wer 
negative; tubercle bacilli were not found in three specimens of gastric washings 
Radiographic examination——A lesion of the outer end of the acromion shown in the early film 
now appeared to be partly healed. A cavity in the acromion had for the most part become tilled 
in (Fig. 4). An arthrogram of the shoulder showed no alteration from the normal, and there was 
no communication with the subdeltoid bursa. Chest radiographs showed apical and sub-apical 
infiltration on both sides, with evidence of fibrosis and shrinkage over a year 
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Opevation Through a sabre-cut incision the deltoid muscle was split. Under the deltoid there 
lay tibro-fatty tissue with no evidence of a residual cavity except at its distal limit, where there 
was a small dumb-bell shaped cavity containing a little pus, a few flakes of fibrin and some watery 
fluid. The diseased tissue was excised completely. The acromion process and the greater tuberosity 
appeared normal. The shoulder joint itself was not explored. One gramme of streptomycin powder 
was inserted locally 

Histological examinatios Sections showed connective tissue with considerable chronic intlammatory 
reaction and numerous clefts lined by poorly vascularised chronic inflammatory granulation tissue 
of tuberculous type Epithelioid systems were fairly frequent and giant cells numerous. Large 


amounts of fibrinoid caseous material were present within the clefts The appearances were 


morphologic ally those of tuberculous bursitis 


Progr A three months’ course of chemotherapy (streptomycin | gramme daily and isomeotinu 


acid hydrazide 50 milligrams three times daily) was given. The wound healed by first intention 


An abduction splint was worn for one month after operation and then gradually discarded in 


favour of a collar-and-cuftt sling Iwo months after operation the patient was discharged to a 


convalescent home 


Case 2. kivure 3 Photograph showing site of the extension from the ibdeltoid bursa. where a residua 


ctive focus of tuberculosis was demonstrated bivure 4 Kacdhiograph of the muht houlder 1} 


acromion process shows irregularity like that shown in Figure 1 


Nine months after operation the patient suffered no discomtort from the shoulder and was in 
excellent health. Shoulder movements were restored to the pre-operative range and there wa 


good deltoid power The chest lesion had remained stable 


DISCUSSION 

Tuberculosis of the subdeltoid bursa, although rare, is a distinct entity, and if the 
diagnosis is borne in mind it should be possible to differentiate it from non specific bursith 
on the basis of the symptoms, clinical examination and radiographic picture Phe condition 
Is of insidious onset and a year or more may pass before advice is sought. Pain does not 
appear to be a prominent feature in the early stages, and is often more in the nature of a 
feeling of stiffness. Constitutional signs are absent unless there is an active tuberculou 
focus elsewhere in the body There is local swelling of the shoulder,. associated in some 
instances with crepitation, tenderness and increased warmth. Limitation of movement 


although reported was not pronounced in the two cases ck scribed here and it seemed 
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mechanical in origin. Diagnostic aspiration is useful because isolation of the tubercle bacillus 


allows chemotherapy to be begun before operation. 


In these cases radiographic examination showed changes in both the acromion and the 
greater tuberosity of the humerus, like those reported by Cone (1911) and by Kenin (1946, 
1950). At operation the bone appeared healthy and, as pointed out by Kenin (1946), such 
changes probably represent rarefaction from local hyperaemia rather than tuberculous 
involvement of the bone 

The treatment of choice is radical excision of the bursa if the patient's general condition 
allows. Ideally, streptomycin combined with one or more of the other available anti-tuberculous 
drugs should be begun before exploration. Jefferson et al. (1950) reported excellent results 
from a two weeks’ course of streptomycin after excision of tuberculous greater trochanteric 
bursae. However, in our cases a full course of streptomycin (total dose 0 grammes) was 
favoured 

SUMMARY 


1. The previous literature in English on tuberculosis of the subdeltoid bursa is reviewed 


2. Two further cases are reported 


4. Emphasis is placed on the neglect of the condition in standard text-books and the need 
for bearing the diagnosis in mind 

$. Treatment by radical excision, a period of immobilisation and full supportive antibiotic 
therapy are recommended 


I wish to thank Dr F. H. Kemp for the radiological re ports and Dr K. A. Sladden for the histological reports 
I would like to express my indebtedness to Professor | Trueta, under whose care the two patients were 
both for permission to publish this article and for his help and encouragement in preparing it 
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STRESS FACTOR IN THE DISC SYNDROME 


J. ©. Scorr, Oxrorp, ENGLAND 
From the Nuffield Orthopaedic Centre, Oxford 


The complexity of the dise syndrome, and the frequency with which we meet it, ts 
perhaps sufficient to justify a slightly unusual approach, and the presentation of a sequence 
of ideas supported by experimental evidence 

Consider first the sequence of events on the clinical side, which has been in part at 
least responsible for the development of the idea. 1) There is an Impression among many 
of those conducting large clinics that an increased number of people have suttered trom the 
disc syndrome during and since the recent war, with all the symptoms of acute and chronu 
back pam and root irritation Statistics relating to the frequency of the conditions are 
unreliable, because of the popularity of the diagnosis, but any figures produced would strongly 
support this contention, 2) In general, conditions that have shown a marked increase in the 
years during and since the war are the virus diseases and the psychosomatic disorders. Perhaps 
because of this, and perhaps as the last line of defence, there is an increase m the emphasis 
on the psychological aspect of the problem in the dis syndrome. For example, Barr (151) 
has stated Low back and sciatic pain signify a state of stimulation of the cerebral cortex 
and are not an affection of the back: it is important to study and treat the patient and not 
just his back.”’ 3) Injury to the back was at first thought to be a direct and frequent causative 
factor. More recently less importance has been attached to it Attacks of acute back pain 
have been known to come on after exposure, strenuous exercise without back injury, and 
prolonged emotional strain. It seems likely that these influences would be more likely to 
produce their effect through some general physiologi al reaction, rather than as a result of 
any direct effect on the back. 4) There is litthe doubt that the understanding of the svndrome 
Is inadequate and the treatment theretore often haphazard and empiri al. None of the acee pte d 
forms of conservative treatment is universally successful in dealing even with the acute 
attack expeditiously, let alone having any influence in preventing subsequent attact Most 
of the ardent advocates of surgical treatment are now prepared to admit that it has a limited 
place in the treatment of the syndrome 

lo summarise the points in the clinical hypothesis The incidence of the condition la 
vreatly increased, as has the emphasis on the psye hological or functional aspect of the problem 
Attacks have been reported after incidents in which the back was not directly involved, but 
in which a general psychological reaction had certainly occurred \ecepted methods of 
treatment leave much to be desired 

It is suggested that a sequence of events occurs in which the pressure within the annulus 
increases beyond the normal level (in some instances leading to acute back pain and that 
this may be repeated until rupture of the annulus occurs in those dises naturally subjected 
to the yvreatest pressure It is further suggested that emotional strain may be a factor in 
producing the periodic increases in pressure 

There is one significant type of radiographic appearance which may accompany the 
early attacks of acute back pain. The disc, instead of being its normal shape or narrowed 
is expanded — particularly at the centre and the opposing surfaces of vertebral bodies above 
and below are rounded to accommodate it (Fig. 1). This change is certainly not a constant 
finding, but it is one that merits more attention than it has received. The widened disc 1s 
associated with the acute attack of back pain, but when root signs have been present for 


any length of time it is no longer present though even when the disc is narrowed the 
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st alloped "’ vertebral bodies may give evidence of the previous existence of the state of 
affairs described above 
There is nothing new about the suggestion of altering tension within the disc. Hirsch 
(1951) made an exhaustive study of the subject. He pointed out that increasing the pressure 
by injection into the dise reproduces the typical pain; and he found that the changes in the 
nucleus precede those in the annulus, which habitually ruptures from within outwards 
It has been shown that the disc can take up large quantities of fluid when placed in 
solutions of low osmotic pressure (Charnley 1951); and that by placing a preparation of fresh 


post-mortem material, consisting of an intact disc and two vertebral plates, in water or normal 


saline a very high pressure can be produced within the dise (Naylor and Smare 1953) 
It may seem that the above observations bear little relationship to the conditions existing 
in life, but reference to the work of Opie and Rothbard (1953) suggests that this is not so 


Fic. 1 


Central expansion of dise suggested by hollowing of opposing surfaces of vertebral bodies 


The reaction of collagenous tissue exposed to solutions of varying osmotic pressure has been 
extensively studied, and Opie and Rothbard wrote: “It is noteworthy that dense fibrous 
tissue, which in view of its structure seems little pervious to the movement of water, is 
peculiarly adapted to absorb and hold it.” It also seems that collagenous tissue, which 
contains a considerable quantity of mucopoly saccharide, is capable of taking up even larger 
quantities of fluid It is somewhat uncertain whether this process is one of osmosis ot 
hydration, There is therefore some evidence that the dise is capable of taking up fluid, that 
this leads to an increased pressure within the annulus, and that increased pressure leads to pain 

Disturbance of the water balance leading to retention may come about in various ways 
Sudden and prolonged emotional strain leads to an increased secretion of vasopressin, the 
antidiuretic hormone of the pituitary. Adrenalectomy, and the interference with secretion 
of the adrenal, increases the antidiuretic effect of various systemic pressor substances In 
physical trauma (ine luding surgery), sometimes of even a minor degree, there is an increase 
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in adrenocortical activity—also an associated alteration in the water balance and retention 
of electrolytes, particularly sodium and chloride (Le Quesne 1953). It is known also that the 
administration of A.C.T.H. or cortisone causes a retention of salt and watet There is no 
reliable evidence as to how this retained fluid is distributed 


4 


. 


Pypical appearance of disc from control animal (Fig. 2) and exper 
imimal (hig. 3 


EXPERIMENTAL METHOD AND RESULTS 
With these things in mind it was decided to investigate, in animals, the effect of str 
on the intervertebral dise and the size of the nucleus 
The response of the body to non pecihice stress has been studied by man people. Certain 


changes found in animals in response to stress, and considered to be characterist {t 
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general adaptation syndrome "’ described by Selye (1950), include involution of the thymus 
and enlargement of the adrenals. There seems to be a fairly wide measure of agreement 
that these changes are evidence of the reaction of the body to stress which may be apphed 
in different ways 

It has been shown (Clarke 1953) that when voles (Microtus agrestis) have been subjected 
to daily periods of fighting their adrenals increase in weight, the thymus decreases, and the 
spleen shows a pathological change In Clarke's experiments the stressor agent was a pall 
of old voles into whose cage a young animal had been introduced. Organ weights of these 
young animals were compared with those of littermate controls 

Preliminary tests were carried out at the Bureau of Animal Population, Oxford, by 
Dr D. H. Chitty, using methods similar to Clarke's, but under less rigidly controlled conditions ; 
for example, the control and experimental animals were not all littermates, but had been 
selected at random from the males available at the time. These tests will not be described 
in detail; it need only be said that the experimental voles were in contact with strangers 
for about two hours on each of three or four days, after which they and their controls were 
killed. Dr A. H. T. Robb-Smith was kind enough to examine the spines, and a summary ot 
his report is as follows. The specimens consisted of vertical sections of the vertebral columns 
of eighteen voles eight control and ten experimental animals. There were no gross histological 
differences between the two series, although one gained the impression that in the experimental 
animals the nucleus pulposus showed a greater basophilia, Measurements were made to find 
out if there was any alteration in the volume of the nucleus pulposus, by determining the 
ratio between the total dise area and the area of the nucleus pulposus. Seventy-nine discs 
were measured, and it was found that in the control series the mean of the ratios of the dise 
area to nucleus pulposus area was 2-2304, with a range from 1-62 to 3-50) in the experimental 
series the mean was 1-041, with a range from 1-35 to 3-35. Dr Rosemary Biggs examined 
these fivures statistically and found that the difference of the means of the two series was 
0-3263. By thet test, t which is highly significant, the probability of obtaming 
this value by chance being between 1: 100 and 1:1,000. Thus it appeared that in the 
experimental animals the area of the nucleus pulposus in relation to the total disc area was 
larger than in the control animals, the difference being statistically significant 

Because of the encouraging results of these preliminary experiments it was decide d to 
repeat the experiment using only littermates, and excluding all possible sources of errot 
[he size of nucleus relative to the total area of the intervertebral disc was estimated by the 
same method as that used in the previous studies. One hundred and thirty-one dises in 
twenty-four spines were measured, the measurer having no knowledge as to which wer 
controls and which experimental animals (Figs. 2 and 3) Statistical analysis of these 
measurements showed a highly significant increase in the relative size of the nucleus 
proportional to the changes in adrenals, thymus and spleen. The details of these experiments 
and their results are being prepared for publication. They provide ey idence that the reaction 
to “stress which leads to certain changes in adrenals, thymus and spleen— thought to be 
due to inereased adrenocortical activity also leads to an increase in the size of the nucleus 
pulposus Chitty et al. (MS.)) 


COMMENT 
It is obvious that these results do no more than add a little corroboration to an idea 
which has developed as a result of clinical observation. They do not of themselves make any 
direct contribution, but it is just possible that they point in a direction which may be of some 
value in relation to etiology and treatment, and which has not so far been adequately 


investigated 


I should like to acknowledge the valuable assistance of Dr A H ji Kobb-Smuith in the preparatiol ott 
paper, and to thank Dr Rosemary Biggs for the statistical analysis of the first seri 
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INTRA-ARTERIAL TRANSFUSION IN THE TREATMENT OF 
SEVERE INJURY 


RONALD COWIE, GLASGOW, SCOTLAND 


From the Orthopaedic Department, Western Infirmary, Gla 


This paper is a description of a method of intra-arterial blood transfusion using oxygen 
under pressure. An account is given of its use in three patients in severe shock after multipl 
injuries. It has also been used in seven patients during operations in which severe loss ot 
blood Was possible 

Intra-arterial transfusion of blood was suggested by Halsted (1883) as a treatment of 
carbon monoxide poisoning. Much of the published experimental work was done in America 
towards the end of the first half of this century. In experiments on dogs Kohilstaedt and Page 
(1943) found that intra-arterial transfusion was superior to the intravenous route in- the 


om | 


hic. 


Photograph of the apparatus asse mbled Detail of the double two-way tap 


treatment of severe haemorrhage, especially when the volume transfused was less than the 
volume lost Porter, Sanders and Lockwood (1948) described a method of intra-arterial 
transfusion in man using oxygen under pressure. The method described here is an adaptation 
of that method 

Many other methods using machine and hand pumps have been described (Robertson 
lrencher and Dennis 1948; McKenzie and Morton 1951; Seeley, Nelson and Wesolowski 1952 
Hamilton, Drye, Kinnaird and MeGowan 1952; Brown 1953) 

Che advantages of intra-arterial transfusion are: 1) a rapid transfusion can be given to 
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shocked patients with « ollapsed pe riph ral vessels: 2) there is much less danger of overloading 


the pulmonary circulation, especially in the « Iderly patient ; 3) rapid increase in blood pressure 


and improved tissue perfusion can be obtained: 4) it combats the harmful and sometimes 


lethal effects of tissue anoxia caused by prolonged hypotension; and 5) a small quantity ot 


volume intravenously (Kohlstaedt 


blood intra-arterially gives better results than the same 


and Page 1943) 


Phe disadvantages of this method are: 1) it requires more apparatus and more supervision 


2) it is sometimes necessary to expose and ligate an artery and 3) severe ischaemic changes 


may occur in the limb distal to the site of the transfusion 


TO PATIENT 


BLOOD 


FILTER /, 
BLOOD BLOOD 


HAND PUMP & 
RELEASE VALVE 


lo, 


——- NEEDLE VALVE 


MERCURY MANOMETER 


REDUCING VALVE 


OXYGEN CYLINDER 


Indications for intra-arterial transfusion = [hic indications for intracarterial transfusion 


in surgery are at present: 1) severe shock after injury which is not responding to intravenou 


1048 severe blood loss especial in elderly nt for 


transfusion (Robertson ef al 
contemplated; and 3 


example, after massive haematemesis when surgical intervention 
replacement of blood which has been withdrawn to induce hypotension durmg a mayor 


surgical procedure (Brown 1953 


PECHNIOUR OF TRANSFUSION 


Using the apparatus shown in Figures | to 3, the transfusion is made by foremg blood 


from a standard blood bank bottle into an artery of the recipient by means of the pressure 


supphed by a cylinder of oxygen. As shown in Figure $3, the oxygen ts led through a reducing 


valve which reduces the pressure to half an atmosphere, and then through i needle valve to 
ven then passes through a tube to which is connected a mereur 


revulate the flow lhe oxy | 


manometer and hand pump fitted with a release ilve ind then on to the double two wa 


tap of the apparatus 2 From the proxim il part of the doul 1 ty) passe 
to one of the bottle Ihe blood is foreed out of the bottle through the distal part of the 
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two-way tap and along a length of semi-transparent plastic tubing to the patient. When 
the bottle is almost empty the tap is turned through 90 degrees and the flow continues without 
interruption from the second bottle. The first bottle can then be replaced by a full bottle 
while the second bottle is in use. The hand pump is used if the oxygen supply fails, and the 
release valve lowers the pressure should it become excessive. A simple ‘ Record" nozzle is 
fitted to the end of the tubing. The needle need not be locked in position or tied to the nozzle 
Long wide-bore needles are used. The apparatus is mounted on a mobile trolley, The tubing, 
tap, bottle attachments and needles are autoclaved and kept assembled in the theatre ready 
for an emergency 

The apparatus Is assembled with two bottles of blood. The tubing distal to the bottles 
is filled with blood by gravity before the oxygen tube is attached to the eylinder 

The chosen artery is exposed and the needle inserted pointing proximally. The nozzk 
of the apparatus is connected to the needle and the flow of blood controlled by the pressure 
of the oxygen in the bottle, which in turn is controlled by the needle valve. This pressure 
need seldom be higher than two hundred millimetres of mercury. The pressure can be kept 
constant, and the changes of pressure that occur when a hand pump ts used are avoided 
The rate of flow can be determined from the rate of fall of the blood in the bottl 

Iwo arteries have been used, the radial artery at the wrist and the femoral artery in 
Searpa’s triangle. Any large artery may be used if it is exposed by the injury or at operation 
When the radial artery was used it was ligated above and below the site of injection and 
divided, Firm packing of the wound was sufficient to stop bleeding from the femoral artery 
after withdrawal of the needle 


CHOICE OF ARTERY AND INCIDENCE OF COMPLICATIONS 


joth sites have their advantages and disadvantages. The radial artery can be exposed 
quickly and if necessary ligated without great risk of ischaemia, and a needle can be controlled 
more easily in this vessel than in the deep-seated femoral artery. On the other hand, because 
of the difference in calibre of the vessels, the rate of flow possible in the radial artery is less 
than in the femoral, Ischaemic changes were more frequent when the radial artery at the 
wrist was used; they varied from patchy cyanosis of the skin of the forearm to transient 
anaesthesia and paralysis of the forearm and hand muscles No permanent vascular 
compli ation occurred 

Several cases of gangrene of the hand complicating intra-arterial transfusion through 
the radial artery have been reported (Holden 1952; Porter et al. 1948; Yee, Westdahl and 
Wilson 1952). Comparison of these cases with that of the large series of uncomplicated 
transfusions of Brown (1953) suggests several factors in the causation of ischaemia. 1) Citrated 
blood stored for two weeks and injected at low temperatures tends to cause anoxia of the 
local tissues because both the storage (Valtis and Kennedy 1953) and the temperature 
(Bareroft and King 1909) reduce the amount of oxygen made available from the blood 
Brown (1953) used fresh warm blood. 2) Intra-arterial injection of cold blood may cause 
arterial spasm (Holden 1952). 3) A duration of the transfusion exceeding two hours (Porter 
et al. 1948), 4) Injection of fluids other than blood (Brown 1953). 5) Congenital absence of 


an anastomosis between the radial and ulnar arteries in the hand 


CASE REPORTS 

Case 1 The patient, a man aged forty-seven, sustained multiple compound fractures of both 
legs by the bursting of a cylinder of air at a pressure of a thousand pounds per square inch. On 
admission to hospital his blood pressure could not be recorded and respirations were slow and 
sighing. Hle was placed in an oxygen tent and given an intravenous transfusion of 1,000 millilitre 

of plasma followed by 1,000 millilitres of blood. During this time no improvement in his condition 
occurred, An intra-arterial transfusion of 1,000 millilitres was then given by the left radial artery 
in fifteen minutes (hig. 4). During the transfusion his general condition began to improve and 


THE JOURNAL OF BONE AND JOINT URGERY 


INTRA-ARTERIAL TRANSFUSION IN) THI TREATMENT OF SEVERE INJURY 15 
the pulse quickly became palpable At the end of the transfusion the blood pressure was LOO 
millimetres mercury and the patient was taking an interest in his surroundings and answering 
questions. During the transfusion the forearm and hand were found to be anaesthetic, the skin 
was Cyanosed in patches, and the muscles paralysed. The 
condition of the limb slowly recovered to normal during TENT 

BP - s00 mi 
the thirty minutes immediately after the transfusion ae [Q 
An above-knee amputation of the right thigh and igo, 3 3 8 3 ils ¥ 8 
wound toilet and plaster fixation of the left were carned 2 2 2 
out initially, but a below-knee amputation of the left “ol > > > > is \< tr. 
leg was required after two days. The patient has now 120} | roy i 
returned to his previous employment, walking well with 100} } SYSTOLIC 
irtificial limbs 80} 
Case 2— Man aged thirty-two. This patient was involved \ 
in the same accident as the patient in Case 1 He ao} —~/ DIASTOLIC 
ustained a traumatic amputation high in the left thigh 20} 
and a large degloving injury of the night thigh and knee 
On admission his general condition was better than that . - 
TIME HOURS 
of the other patient He was given 1,000 millilitres of — : 
plasma followed by 1,000 millilitres of blood, but thi 
did not stop a gradual deterioration of his condition. He the | 
vas then given an intra-arterial transfusion of 1,000 readings re 
mallilitre of blood into the left radial artery with an 
excellent response, as shown in Figure 5. In this case pate hy cyanosis of the forearm and hand 
was present during the transfusion This passed off after the transfusion and no residua 
complication was present after twelve hour 
Suture of the stump of the left thigh and extensive split-skin grafting of the mght | ( 
required. He is now back at work with a left artity ial limb 
Both patients stated afterwards that they were Consciou mmecdiately after the accident, but 
did not remember any events thereafter until about the end of the intra-arterial transtusios 
< OXYGEN TENT > 
BP | = 500 mi = | - 500 mi 
SYSTOLIC 
40 
20 20 
TIME: HOURS TIME IN HOURS 
Fic. 5 6 
Ca 2 Graph of the blood pressure readit Ca (srap the b 1 | 
recorded during transfusion led during trans! 
Case 3A woman of fifty-six was run over by a bu ustamimng severe fractures and soft-tissue 
injuries of both legs bora year before the accident her general | ith had been poor On admission 
to hospital he was pale and consciou but neither her pul e nor blood pre ure Could be obtained 
Although the patient appeared to be dying he wa placed in an oxygen tent and an intra-arterial 
transfusion of 2.000 millilitres of blood is given into the femoral artery of the most serioush 
injured leg After this the blood pressure was recorded at 60 millimetres Hy. (Pig. 6), but the 
pulse was very rapid Since her general condition had not improved as much as expected the 
transfusion into the femoral artery wa topped and after a short interval 1,000 millilitres of blood 
was given through the radial artery, but without any marked improvement in her condition. It 
appeared that the patient was in irreversible shock \ slow intravenous drip of plasma was set 
up, and four and a half hours after admission two milligrams of noradrenaline was added + t 
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After this the blood pressure was 80 millimetres Hg., and the pulse was stronger. The intravenous 
plasma drip was continued, and nine hours after admission her blood pressure was 110 millimetres 
Hy., and she was then fit for operative treatment 
} 


Slight patchy cyanosis of the skin of the volar aspect of the forearm was present during, and 


for one hour after, transfusion, but no reaction was seen in the leg 

The left leg was amputated above the knee and split-skin grafts were applied to the right leg 
She later required further skin grafts to the right leg and for many months was mentally unstable 
Eighteen months after the accident she is now much improved and is beginning to walk with a 
left artificial limb and a right caliper 


J wish to thank Mr Koland Barnes for his assistance in the preparation of this paper and also Mr A 
McDonald and Mr T. Hotham of the Technical Staff of the Western Infirmary, who were responsible for 
the construction of the apparatus 
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MINOR HAND INJURIES 


ApDRIAN E. Fiatr, LONDON, ENGLAND 


the Orthopaed and Ae lent Department. ti London H pital 


Little originality is claimed for this paper, which reports some of the cases treated 
at the London Hospital during the last year. There are nearly 24,000 attendances in the 
Orthopaedic and Accident Department each year, of which about 6,000 are accident cases 
since no beds can be reserved for these patients the vast majority have to be treated a 
out-patients and ope rated on under local anaesthesia 

Apart from domestic accidents, most of the injured hand cases come from the surrounding 
tailoring and wood-working industries, The title of this paper was deliberately chosen to 
exclude the more dramatic major mutilations. So-called “ minor’ injuries of the hand are 
responsible for an enormous loss of working 
time, and by laying down standard method 
of treatment we have found that we ar 
returning patients to work earher than u 
previous year 

With the publication of Rank and 
Waketield’s book 1953) stressing — the 
principles ol repair in the treatment of 
hand injuries, a reasonable classification 
ind outline of treatment have become 
readily available Most of the case 
reported here fit into that classification 
and in general the treatment has been 
found to follow the recommendations of 
Rank and Waketield 
(Classification The cases deseribed are 
classed under the headings extensor 
tendon injures, tinger tip injuries, and 


skin flap injuries 


ILLUSTRATIVE CASES 
EXTENSOR TENDON INJURIES 
Kank and Waketield rightly stressed 
the difficulties frequently met in trying to 
obtain a result which is of a high standard 
both from the surgical and practical 
Viewpoints 


The cases to be deseribed in thi yroup 


illustrate injuries to the tendons at the four 


Paxtensor tendon iniury at dorsum of wrist common. site the dorsum of the wrist 
Figure time of operation Figure 2 over the arpo phalange al joint, over 
weeks later lag im extension of index ftir 

~ the proximal interphalangeal joint, and at 


the distal insertion of the tendon 
The dorsum of the wrist Figure | shows the le {t hand of a vouth of seve nteen who fell 


through a window, cutting the extensor tendons to the index, middlk and ring finger 
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Fortunately, the flap which had been raised was based proximally and gave a good exposure 
} 


of the tendons, which were repaired with fine wire Figure 2 shows the lag in extension of 


Iixtensor tendon injury over metacarpo-phalangeal Figure Top picture initial my 
por} pt 
ower pu ture how rr ilt bivure 5 Kanve of movement 
(4 wheel injury with severance of extensor tendon over proximal interphalangeal joint I ire 6&  Imitial 
state Figure 7 Kesult at six months 
the index finger six weeks after injury; with active exercises the slack was taken up within 
two months and the final result is shown in Figure 3 
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The metacarpo-phalangeal joint Figure 4 (top) shows the nght hand of a man in which 
there was actual loss of skin and extensor tendon caused by a circular saw injury. The joint 
was not damaged. The severed tendon was sutured by fine wire and a rotation-advancement 
Hap was moved to replace the skin loss. The bottom picture shows the result obtained five 
weeks after injury and Figure 5 indicates the range of movement 

The proximal interphalangeal joint — Figure 6 shows a cog wheel! injury to the left middk 
finger of a printer. The extensor tendon was virtually severed over the proximal interphalangea! 
joint, the capsule of which was also penetrated. Both wounds of the tendon were sutured 
with fine wire and the skin wounds closed with nylon sutures. Figure 7 shows the result 
six months after injury. The range of movement is: proximal interphalangeal joint — active 
165 115 degrees, passive 170 100) degrees; distal interphalangeal jomt active 145) 100 


degrees Passi Ve 100 degrees. This finger illustrates the of case that can be considered 


mallet tinger big 


a bad surgical result but an acceptable practical one in that the deformed finger is no hindrances 
} | 


to its owner 
The distal interphalangeal joint Figure 8 shows the result of a crush injury to a woman 
left ring finger. The bony fragment was removed and Figure 9 shows the very indifferent 
result obtained. The patient is, however quite satished with the finger Ihe range at the 
jomnt is: active 160 degrees Passive 150 degrees 

Ihat mallet fingers are notoriously difficult to treat satisfactorily is shown by the great 
variety of treatments suggested. When there is an open wound with bony damage, suture 
must always be tried, but we have found accurate reposition of the bony fragment often 
extremely difficult 

FINGER TIP INJURIES 
These are by far the most common injuries treated and, after cut crush ratio (Barron 1947 


has been determined, are classified for treatment as small “ tidy " areas, nail injuries, partial 
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slice wound through nail Figure 10 —Initial state Ireatment by immediate split-skin grafting 
Figure Il Result 


and complete amputations, and pulp loss. Small areas of “ tidy "' epithelial loss are replaced 
by a thick split-skin graft and need no comment 

Nail injuries — Slicing wounds frequently involve both the nail and finger tip. These wounds 
should be treated by an immediate split-skin graft. Ideally, the graft should be cut thinner 
at one end, The thin part should be placed over the nail area and the thicker part over the 
linger-tip wound. Figure 10 shows the finger of a butcher which was treated in this manner 
As the nail grew it covered the thin part which became incorporated in the nail bed (Fig. 11) 
Partial amputation — Injuries such as that shown in Figure 12 are common in the tailoring 
industry, being caused by a power! driven cutting machine. Provided that one of the vascular 
bundles is intact, the flap, even if it includes the bone, should be sutured back into place, 


Fic. 12 bic. 13 


Partial amputation. Figure 12— Initial state Figure 13— Result after suture 
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the hand kept elevated and the minimum of dressings applied rhe results are almost 


invariably good (Fig. 13) 

Complete amputation Rank and Waketield stressed that considerations of ideal amputation 
sites do not apply in the immediate treatment of traumatic amputation of digits. All available 
skin should be used to give the greatest length possible. Figure 14 shows a crush injury to 
the right little finger of a stonemason. The radiograph (Fig. 15) shows that there was extensive 
exposure of the distal phalanx. The phalanx was, therefore, filleted out and the r maining 
soft tissues were used to cover the defect. Figure 16 shows the final result 


Fic. 14 hic. 15 


Complete amputation Figure 14 Initial state Figure 15 Kadhiograph showing exposure of phalanx 
Figure 16 Result after filleting the phalanx and closure of soft tissu 


Pulp loss — When there has been considerabk pulp loss of the “ tidy "' type, it is our practice 
to use a palmar flap. Figure 17 shows the right ring finger of a man’s hand that had the pulp 
removed by being crushed in a car door, A palmar flap was attached for two weeks (Fig. 18 
the final result is shown in Figure 19. Figure 20 shows a man’s night hand injured in a machine 
cutter, The thumb was intact; the index finger had minor lacerations the middle finger had 
considerable pulp loss; the distal phalanx and nail of the ring finger had been avul ed and 
a ragged flap had been raised on the palmar surface of the little finger. The middle finger 
was treated by a palmar flap, the ring finger by removing the phalanx and completing the 
amputation, and the flap on the little finger was loosely sutured into place. Figure 21 show 
the final result 

We have no hesitation in recommending the use of the palmar flap for reconstituting 
these finger tips. Rank and Wakefield did not recomm« nd the practice and Robins (1954 
has recently described his use of the post-auricular graft in these cases. It seem probable 
that skin from a distance must be an inferior substitute for a full-thickne kin flap with 
associated fat Che palmar flap skin comes from an area which is accustomed to trauma 
and contains in far greater abundance than kin from any other ; i the appropriate nerve 
endings into which regeneration can take place I he operation is frequently condemned on 
the grounds that a second defect is created in the hand. If a thick plit-skin graft is sewn 
into the donor site the re sultant area is pe rfectly serviceable and the photographs show that 


it soon takes up the normal palmar CTCAaSEes 


SKIN FLAP INJURIES 
The two cases to be described in this section illustrate a problem that is sometime: 
presented by flaps raised by injury 
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Figure 22 shows a small flap raised by the patient while chopping wood. The photograph 


was taken twelve days after the injury and shows a swollen tense flap with necrosis of its 


Figure 23 shows the healed state one month later; the flap is still tense and oedematous 


edge 
Figure 24 shows a large multiple palmar flap raised by trauma. The flap was sufficiently 


thick to expose the palmar muscles. The photograph was taken six days after the injury 


hic. 19 

Pulp loss. Figure 17-—Initial siate. Figure 18 Palmar flap for two weeks. Figure 19-— Result 

and seems to show good primary healing, but the tip of the flap is discoloured. Figure 25 

shows the state one month later; the tips of the flap have sloughed away and the distal 

portions are swollen and oedematous. Figure 26 shows the final state fifteen weeks after the 
original injury 

The common factor in these two cases is that the flap is based distally. In the hand, 
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Fic. 21 
Pulp loss from middle finger, avulsion of distal phalanx of ring finger. Figure 
Figure 21 — Result 
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a flap which is based proximally has both an adequate arterial supply and a good venous 


return. A flap based distally, though it has an adequate arterial supply, has its normal 
venous return system completely severed. The flap bleeds freely from its tip but because of 


Fics. 22 and 23 


Skin-flap injury before and after treatment 


24 Fic. 25 Fic. 26 
Skin-flap injury of palm. Figure 24 Six days after injury. Figure ‘ Four weeks later 
Fifteen weeks after injury 


the lack of venous return the blood stagnates, the flap swells and distal portions often slough 
Phe narrower the base of the flap and the more acute the angle of its tip, the more the flap 
is likely to be lost 
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Unfortunately, an accurate prognosis for a flap cannot be given unless it is of the narrow 
peninsular type, when it is almost certain to die. Some guidance can be obtained from the 
fact that a Z-plasty flap is usually designed with an angle of not less than 60 degrees. A flap 
that seems certain to die should be flayed and replaced as a full thickness skin graft. Probably 
the best treatment for the doubtful flaps is to excise the area of loss when it is detined and 


apply a split-skin graft to the defect if the area warrants it 


COMMENT 

The cases described here have been chosen to illustrate a cross-section of the types of 
injury treated in this department as out-patients. Average results have been shown rather 
than the occasional good result obtained in the more difficult cases 

All the Ope rations were done under local anaesthesia, most being under digital block 
but three patients were operated on under brachial block anaesthesia and were admitted 
overnight as beds happened to be available. With the exception of the more extensive tendon 
injuries, all the patients were treated by the senior house surgeon to the department or by 
the surgical dressers under his direction 

\ major problem has been the frequent change of house surgeons, necessitating the 
repeated training of new ones By insisting on the strict immediate classification of all 
wounds and on their treatment by a standard plan, we have found that a satisfactorily 
high standard of treatment can be maintained This training has been greatly helped by 
copying Clarkson's (1951) system of wall cards to illustrate principles of treatment 

Before reorganising the treatment of these minor hand injuries, we found that most of 
the unsatisfactory long-term results were in cases of nail injuries and pulp loss. This wa 
because frequently the former had been left to heal by granulation and the latter had been 
grafted with thin split-skin grafts which would not withstand the trauma to which they were 
subjected 

By immediate grafting of all nail injuries we are now getting good results, and in the use 
of the palmar flap we have yet to have an ungrateful patient. The only disability which 
appears to result is a somewhat distinctive set of finger prints 

By the use of “ Tubegauz " dressings, protes ted when necessary by leather finger stall 
most patients with lacerations and free grafts have been kept at work and the remainder 
have returned to useful employment earlier than we have previously managed 

\ccurate figures are impossible to obtain, particularly as some patients, having been 
issued with their Final Certificate, have been known to destroy it and to persuade the private 
practitioner to continue the issue of Intermediate Certificates. A further factor which often 
hinders an early return to work is protracted litigation, cases sometimes being brought for 


what are truly trivial injuries 


My thanks a lue t ir Keginald Watson- Jones for his interest in th rk and to t ingeol 
e Departmen treated the ca ‘ 1 al like to thank Mr 1 ! this 
peratior imi the phot ray 
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WEDGE ARTHRODESIS OF THE WRIST 


Davip L. Evans, Lonpon, ENGLAND 


Krom the Department of Orthopaedics, Westminster Hospital, London 


Ihe method of arthrodesis of the wrist here described was originally evolved by Mr E. |} 
rockman in a case of severe flexion deformity of the wrist due to a long-standing Volkmann's 
ischaemic contracture. Subsequently the method was extended in its application to other 
cases of flexion deformity of the wrist and later was also used for arthrodesis of the wrist in 
cases without deformity 

Spike arthrodesis, devised and described by Higgs (1931), has now long been used in 
the operative treatment of hammer toe deformity. The spike of the proximal phalanx well 
inserted into the socket of the distal phalanx provides relatively large cancellous bone areas 
in intimate contact and good internal fixation. It is thus comparable to an impacted fracture 
and sound early union results. The arthrodesed toe is also shortened. In the arthrodesis 
of the wrist to be described, the lower end of the radius is shaped into a wedge and is then 
inserted into the carpus which has been split open like an oyster (Figs. | and 2) This 
arthrodesis is thus an extension of the spike arthrodesis adapted and modified to deal with a 
more complex joint. In addition to providing the pre-requisites for sound bony union, this 


i 


RADIUS 


mare OSG 


CAPITATE 


METACARPAL | | 
lic. | 


Diagrams showing the position of the wedge in the split carpus 


arthrodesis similarly causes slight shortening of the forearm Ihe arthrodesis can be 
combined with resection of the lower end of the ulna when the return of rotation movements 
of the forearm is desired 

Of the many operations that have been described for obtaining wrist fusion, most have 
employed a dorsal approach and have included the use of a bone graft. The main variation 
in these techniques has been in the type of graft used. Thus onlay, inlay and sliding grafts, 
of compact or cancellous bone, from various sites and of varying shapes, have all been 
advocated (Abbott et a/. 1942, Albee 1940, Brittain 1952, Colonna 1944, Butler 1949, Gill 1949, 
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Thomas 1950). Smith-Petersen (1940), extending the operation of Darrach (1936) for excision 
of the lower end of the ulna, described a lateral approach to the wrist, which was exposed 
through the bed of the resected ulna, the excised portion of bone being used as an inlay graft 

The multiplicity of these operations suggests that none has been found completely 
satisfactory. Pseudarthrosis and fracture are complications of the use of any graft, and in a 
recent review of wrist fusions by various methods Ross (1950) reported that fracture of the 


gratt was not infrequent, particularly after Brittain’s method of arthrodesis 


Post-operative radiographs 


Wedge arthrodesis eliminates the need for a graft; and when combined with resection 
of the lower end of the ulna to preserve full rotation at the superior radio-ulnar joint, it ha 
proved a most satisfactory operation for routine wrist fusion It appears to compare 
favourably with all other methods. Nissen (1951) strongly advocated its use, and briefly 


deseribed the operation with minor technical differences 


TECHNIQUE OF OPERATION 

\ dry operative field can be maintained by the use of a pneumatic cufl applied to the 
upper arm But this increases post-operative swelling, which has occasionally led to 
displacement of the wedge. It is therefore preferable not to use a pneumatic cuff. The amount 
of bleeding is small and easily controlled, and it does not interfere with the technique of 
the operation 

Phrough a four-inch longitudinal incision in the mid-line over the dorsum of the wrist 
the extensor tendons are identified and retracted. The capsule of the wrist joint is divided 
transversely. (It is imperative not to open the back of the intercarpal joints by mistake 
for the proximal row of the carpus then becomes impossible to control later in the operation.) 
Ihe lower ends of the radius and ulna are delivered into the wound and the soft tissues 
stripped from their volar surfaces (Fig. 3). The wrist is now further flexed until the palm 
of the hand lies parallel to the forearm. If it is intended to preserve or attempt to increase 
the range of rotation of the forearm, the lower inch of the ulna is excised. If no rotation is 


expected or desired, the ulna is included in the forearm wedge 
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With an osteotome, the radius is shaped into a wedge of dense cancellous bone, tapered 
to as fine a cutting edge as possible. The carpus is then divided transversely with an osteotome 
so that the two halves can be opened up like an oyster (Fig. 4). The cleft should extend well 
into the second row of the carpus and in particular into the capitate. It is at this stage 
that the importance of preserving the capsule and ligaments of the carpus is realised, for if 
these have been inadvertently damaged, the carpus tends to disintegrate and a firm fit of 
the wedge cannot be obtained. The wedge is now inserted into the carpus, using the osteotome 
as a guide, and pushed home. It should fit firmly into the cleft (Fig. 5). The retracted extensor 
tendons are released, a few anchoring sutures approximate the extensor retinaculum and 
subcutaneous tissues, and the skin is closed. With the wrist held in a neutral position between 
flexion and extension, an above-elbow padded plaster is applied and split dorsally to allow 
for subsequent swelling 


LUNATE 


Fic. 3 
The capsule of the radio-carpal joint has been divided transversely, and the wrist flexed thro 
180 degrees. Pronator quadratus can be seen stripped from the volar surface of the radius. Int 
case the ulnar styloid process has been avulsed by the medial ligament when the wrist wa 
fully flexed 


Post-operative treatment— Elevation of the arm during the first few days assists in limiting 
the inevitable swelling of the hand and fingers. A radiograph is taken to confirm the position 
of the wedge in the carpus. Three weeks after operation the plaster is removed and the 
sutures are removed. A well moulded plaster is applied over stockinet and remains on 
for a total period of about three months, by which time union can be expected and further 
external support is seldom required 


CLINICAL MATERIAL 


Eighteen patients in whom nineteen wrists had been arthrodesed by this method were 
available for review, Eight patients were male and ten were female. Their ages at operation 
varied from eight to fifty-five years. The length of follow-up varied from one to eighteen years 
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The lower end of the radius has been tapered to a wedge and the distal inch of the ulna resected 
The carpus is being split with an osteotome 


‘ 
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The wedge has been inserted into the divided carpus, and fits secure! Ihe resected lower end 


of ulna is seen 
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rhe cases fall into two main groups. 
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In the first group of twelve, flexion deformity of the 


wrist was the essential problem (Table I). The causes were Volkmann's ischaemic contracture 


(two cases), spastic hemiplegia (seven cases), brachial plexus birth injury (one case), and 


ANALYSIS OF 


TABLE 1 


TWELVE CASES WITH FLEXION 


DEFORMITY 


rHe WRist 


arthrogryposis multiplex congenita (two cases 
pain with consequent loss of function was the essential problem (Table II) 


Sex 
Volkmann's ischaemic contracture 
M Volkmann's ischaemic contracture 
J Brachial plexus birth injury 
I \rthrogryposis multiplex congenita 
I Arthrogryposis multiplex congenita 
Spastic hemiplegia 
I Spastic hemiplegia 
M Spastic hemiplegia 
M Spastic hemiplegia 
M Spastic hemiplegia 
M Spastic hemiplegia 
Spastic hemiplegia 

FABLE II 
ALYSIS OF Six Cases Wirnour FLEXION 
ise Sex Diagnosis 


Traumatic arthritis 


M Fracture of scaphoid 

2 I Fracture lower end of radius 
3 I Kienbock’s disease 

4 M Fracture of scaphoid 

5 M Fracture of scaphoid 


Chronic non-specific arthritis 


6 


Length of 
\ge at operation follow-up 
year 
14 18 
12 17 
6 
re-operation £2) 
16 
Left 20 5 
Kight 20 
14 
i2 6 
14 4 
26 4 
17 4 
Ss 
4 
ration 15 
17 3 
DEFORMITY OF THE Wrist 


one bilateral) 


Length of 


\ge at follow-up 


operation 


(year 
| 
57 7 
45 6 
48 4 | 
55 2 
55 ; 


In the second group of six, 


The causes were 


traumatic arthritis of the wrist (five cases) and chronic non-specific arthritis (one case 
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hic. 6 
Case 4 ~Congenital spastic hemiplegia, showing the appearance and function of 
the hand betore operation 


Fic. 7 


Case 9 Condition after operation 
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RESULTS 
Cases with flexion deformity of the wrist In al! a sound fusion was obtained. The 


position of rotation of the forearm varied with the pre-existing deformity. Most wrists were 
arthrodesed in a pronated or semi-pronated position. The appearance of these hands was 


enormously improved and some improvement in function occurred in all (Figs. 6 and 7) 


Fic. 8 
Case 5 Arthrogryposis multiplex congenita, before operation 


Fic. 9 


Case 5—Condition after operation 


In four cases resection of the lower end of the ulna had been performed, but in only one was 
rotation of the forearm increased 

In assessing the results of an operation of this kind the patient's views must be regarded 
as at least equal in importance to those of the surgeon. This is particularly true when the 
operation is undertaken primarily for the correction of an ugly deformity. All patients in 
this group were well pleased with the improvement in appearance of their hands, which was 
more important to them than the modest gain in function (Figs. 8 and 9) 
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It is perhaps worth recording that three women (one with Volkmann's ischaemi 
contracture, one with spastic hemiplegia, and one with arthrogryposis multiplex congenita 
were married after their operations. All were able to run their own homes and look after 
their families. One other woman, with spastic hemiplegia, subsequently obtained a better 
job as a result of her operation. One young man with Volkmann's ischaemic contracture 
felt able for the first time to enjoy playing team games, another with spastic hemiplegia took 
up ballroom dancing as a pastime, and a third, also with spastic hemiplegia, became engaged 
while in his plaster splint, married soon after it was removed, and was able later to obtain a 
better job. These personal testimonies reflect, far better than any figures can, the difference 


in these patients’ outlook on life when an unsightly deformity was rendered less « onspicuous 


Case Radiograph nine years after operation Case Radiograph fou ears after operation 
Fusion of radius with proximal row of carpal busi n of radius with both rows of carpal 


bones 


Cases without flexion deformity — Resection of the lower end of the ulna was performed 
in all these cases, and in all a sound arthrodesis was obtained with complete relief of pain 
In tive cases the functional result was excellent, full pronation and supination were preserved 
and the patients were well satistied with the result. In one case, though a sound fusion wa 
gained, loss of function persisted; this patient suffered from post-encephalitic Parkinsonism 
which probably accounted for the poor functional result 
Late radiographic appearances — [n reviewing the late appearances of these arthrodese 
it was noted that in some cases fusion of the forearm wedge had occurred with only the 
proximal carpal row (Fig. 10), whereas in others there was sound fusion with both carpal 
rows (Fig. 11). Clinically these could not be distinguished 

Serial radiographs also showed well the remodelling that occurs at the site of arthrodesis 
Though the original wedge of the radius remains visible for a year or longer, ultimately it 
becomes completely incorporated and indistinguishable in the new bone structure 
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Complications— Displacement of the wedge occurred in two cases. In both the arthrodesis 
had been performed for flexion deformity of the wrist. In one, the immediate cause was 
excessive post-operative swelling, which necessitated wide splitting of the plaster. The other 
occurred for no certain cause in the youngest patient in this series—a boy of eight. In both 
it is probable that the wedge of the radius and ulna had not been inserted far or firmly enough 
into the distal carpal row. In the second case the patient was too young for this operation, 
for the small size of the bones made the operation technically more difficult. For this reason, 
and also because of the additional shortening of the forearm that will occur from premature 
fusion of the epiphyses, the operation should be deferred, when possible, until bone growth 
is almost complete. In both cases sound fusion was secured after a further similar operation 

Excessive mobility of the resected lower end of ulna was noted in one case. This caused 


only slight discomfort 
SUMMARY 


1. A simple and effective method of wrist arthrodesis is described. Originally designed for 
the correction of flexion deformity of the wrist, it is useful also as a routine method of wrist 
fusion 


2. The results in nineteen cases are reviewed 


I wish to record my thanks to Mr bk. P. Brockman for his help and encouragement in the preparation of 
this paper, and for permission to review his cases. My thanks are also due to the Photographic Department 
of Westminster Hospital for assistance with the illustrations 
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A SEROLOGICAL TEST IN THE DIAGNOSIS OF 
STAPHYLOCOCCAL INFECTION 


C,H. Lack and J. H. SHELSWELL, LONDON, ENGLAND 
From the Royal National Orthopaedic Hospital and the Institute of Orthopaedu 


The diagnosis of occult staphylococcal infection of bone is often ditheult. Two cases 
are presented that illustrate the use of the anti-alpha haemolysin titration. In the second 
case this test appears to have been of value as a guide to effective chemotherapy. Such cases 
are now infrequent and we publish these results in the hope that further knowledge of the 
efficiency of this test may be sought elsewhere 


Case 1. Figure 1--Early radiograph showing destructive changes at the T.8 9 interspace and 


similar changes, less clearly shown, between T-7 8&8 Figure 2 Final radiogr iph, showin 


fusion of the attected vertebral bod 


CASE REPORTS 
Case 1— A man aged forty-seven was admitted to hospital in 1945 having been sent home from 
Italy with a diagnosis of typhoid fever and pleurisy He had complained of backache, and 
radiographs showed a supposedly tuberculous lesion involving the seventh, eighth and ninth 
thoracic vertebrae (Fig. 1) 

He was treated in a plaster bed for ten months, and since the disease then appeared quiescent 
he was discharged wearing a spinal support. Six months later he developed an occipital abse« 
which was incised, and culture of the pus produced a profuse growth of staphylococcus aureu 
but no tubercle bacilli 

Two years later he was readmitted with pain and swelling in the left knee This was caused 
by an abscess, and culture of the pus again grew staphylococci: but no tubercle bacilli 

Four years after the onset of the spinal lesion he suffered girdle pain in the eighth and ninth 
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thoracic dermatome He was admitted to hospital \ gradually increasing paraplegia wa 
discovered Kadiographs of the spine showed a sclerosing lesion of the sixth, seventh, eighth and 
ninth thoracic vertebrae It was now thought that the whole thoracic disease might be 


staphylococcal osteomyelitis of the spine and that 


Anti-aipha haemolysin titre ——— the paraplegia was secondary to this The anti 
CASEI Total leucocytes per cu mm alpha haemolysin titre was estimated for the first 
Anti -a time and proved to be 25 unit per muallilitre 
HALMOLYSY 
wane (on normal less than 2 units per millilitre) and the 
4.000 \ ” leucocyte count rose from 15.000 to 17.000 cell 


per cubic millimetre (70 per cent polymorphonucleat 
leucocytes Pemeillin (100,000 units eight-hourly 
vas given for eighteen days, and the parapleyia 
rapidly receded. Power in the legs became normal 
and control of the sphincters returned) One month 
after the onset of paraplegia the anti-alpha 
haemolysin level had fallen to 20 units and a month 
later to 16 units (hig. 3 


The patient was discharged from hospital 


twenty-one weeks after the onset of the paraple via 


} 
| #000 , . and was walking with slight ataxia He is now 
1000 perfectly well and works asa plumber and decorator 
’ ’ ’ Kachographs show healing of the diseased area wit! 
APR MAY 
bony fusion (hig. 2 
hic 


Case an ag t oh ds 
Case 1—Graphs showing alterations of anti-alpha é 2 Aman aged fifty, who had had sciatica a 
intervals for seven years, was admitted to hospital 


acmolysin titre, leucocyte count and erythro 
cyte sedimentation rate in 1953 for exploration of the intervertebral dis 
\ large prolapse of the dise between the fourth 
id fifth lumbar vertebrae was removed completely. Operation was followed by fever and malaise 
vith a white cell count of 8,800 (72 per cent polymorphonuclear leucocyte The temperature 
rapidly subsided with a short course of penicillin, but nine days after operation the wound wa 
inflamed and there was a discharge of thin, serous tluid yielding a vrowth of taphylococeu pyvoge 
ensitive to aureomyein, Chloromycetin and streptomycin With a course of aureomiyein, the 
inflammation subsided and the discharge ceased The patient was discharged from hospital one 
month after the operation 


Three months after operation he developed 
Anti-alpha haemolysin titre ——— 


‘ wit 
a pyrexia of 104-6) degree bahrenheit vith case Total leucocytes per cumm 
tachycardia and a generalised aching pain in back ESR (Wintrobe) eevee 
wec ANTi-a 
legs and left shoulder There was no evidence of HALMOLYSIN 
n 


local infection at this time The anti-alpha 
haemolysin titre was 2 units and the white cell 
count was 7,000 with 84 per cent polymorpho 
nuclear leucocytes. Blood culture was sternle and 
the sedimentation rate was 7 millimetres, hour 
Wintrobe Radiographs of the lumbar spine 
showed no abnormality 

Three weeks after the onset of the pyrexia 
wjaticea recurred, but there was still no sign of 
local infection in the wound The anti-alpha 
haemolysin level had risen tod S&S units per maillilitre 
and one week later was 16 32 units per muillilitre 


big 4) Kadiographs now showed erosion of the 


upper surface of the body of the fifth lumbar 


vertebra an aAppearan supvestive oft acute ANUARY FEBRUARY MARCH ara may 
osteomyelitis (big. 5) The white cell count had Fic. 4 

risen to 10,750 cells per cubic millimetre and the Case 2. Graphs showingalterations of antialpha 
sedimentation rate was 42 muillimetres/hour \ haemolysin titre, leucocyte count and erythr 


vte sedimentation rate 
course of aureomycin was given for three weeks 
and then changed to erythromycin burther 


rachographs showed erosion of the lower surface of the body of the fourth lumbar vertebra with 


an abscess alongside the vertebral body (big. 6 But the patient felt less pain and his general 


condition had improved. The white cell count had fallen to 7,050 and the sedimentation rate was 
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4) millimetres hour. Gradually the back pain and sciatica decreased and he was able to move 
about in a plastic jacket. Later radiographs showed satistactory healing of the spinal lesion, and 
the anti-alpha haemolysin titre had fallen to8 10 units per millilitre, the dimentation rate ae) 


ilimetres hour and the white cell count to 5,500 per cubic millimetre 

The patient is now free from pain and engaged in his normal employment as a greengrocel 
Comment The first pomt of interest Is that in spite of the absence of any clear physteal 
signs or of a significant leucocytosis, the cause of this patient's symptoms was indicated by 
it steadily rising anti-alpha haemolysin titre ig. 4 This rose to a level, unprecedented 
in our experience, of 32 units mn spite of a course of aureomyecin and chloromyeetin, [t was 
decided that the maintenance of this high level of persistence of clinical symptoms mdicate d 


that the infection was still active; so the patient was given eryvthromvem. After this the 


patient's gene ral condition rapidly improved ind his antibody level fell to S unit 


it has been maimtained 


It will be noted on the chart that though the mse in sedimentation rate beat connie 


relation to the rise of antibody, only a very mild rise wa observed in the polymorph count 


ind, had this alone been considered, the diagnosis would have been obscure 1 bie econd 


feature of interest is the fall in antibody titre after treatment by erythromyem when it had 


remained high after other antibiotu 


DISCUSSION 
Serological tests in the diagnosis of staphy lococeal infection have been of limited tse 
(he reasons for this are too numerous to discuss in this communication and are dealt with 
The test which is most satisfactory from a laboratory poimt of 


ina publication in the press 
said about it is that it eldom gives so 


view is probably the one used here, but all that can be 
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clear-cut an answer as in these cases. In Table I we set out the anti-alpha haemolysin titres 
of 259 hospital patients, and it will be seen that in more than half of those with staphylococcal] 
osteomyelitis the titre was not raised. In our experience about 20 per cent of the staphylococe: 
examined do not produce alpha haemolysin; so the infection they cause would not be 
accompanied by a rise in the specific antibody. On the other hand, it is rare to tind a patient 
with a titre of over &% units who has not recently had a severe staphylococcal infection 


FABLE 
Harmorysin Titkes or 259 Hospirar Patient 


secondary, \ 
| Osteomyeliti taphylococcal staphylococca 
} infection infection 
Less than 2 units per millilitre 140 
2 4 units per millilitre i) 6 2% 
4 S units per millilitre 5 7 5 
8 16 units per millilitre 6 4 
16 $2 units per millilitre 


Dolman (1935) reported that the normal value for healthy individuals is from 0-3) Linternational 
unit and Murray's (1935) figures were 0-4 2 international units. Both obtained universally 
high titres in osteomyelitis. Blair and Hallman (1935) in their study of staphylococcal 
haemolysin in osteomyelitis and other staphylococcal infections found that two-thirds of the 
sera from the cases of osteomyelitis had a titre of one international unit or less, and only 
one-fifth of the sera had definitely higher titre averaging 5-1 units, the highest being 17-7 
units Phey concluded that a high anti alpha haemolysin titre was not characteristic of 
staphylococcal osteomyelitis 

We beheve that this test is worth doing when the staphylococeal etiology of a bone and 
joint lesion is under consideration and we would give considerable weight to a rising titre 


ora titre of over lOunits as favouring a staphylococeal origin 
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OSTEOCHONDRITIS DISSECANS IN THREE MEMBERS 
OF ONE FAMILY 


lr. B. GARDINER, GLASGOW, SCOTLAND 
From the Orth pace lic Department, Western Infirmay Gla 


Osteochondritis dissecans affecting a single joint is relatively common. Multiple lesions 
are less common and the occurrence of osteochondritis dissecans in several members of a 
family is sufficiently rare to warrant description 

Wavoner and Cohn (1931) described osteochondritis dissecans of the knee in the son 
father and paternal uncle of one family and in both knees of two brothers. Bernstem (125 
recorded bilateral affection of the knee in two sisters and a brother, and Novotny (12 
report d osteochondritis of one knee in eat h of two brothers 


The following report refers to a family of three boys and a girl, of whom two of the 
brothers and the sister were aftected 
Case 1 This first patient, a boy aged nineteen years when first seen complained of a limp 
pain, and swelling of the left knee of several years duration, particularly troublesome during 
the last six months. There was no history of injury. On examination, an effusion was present 
in the left knee and there was a block to full flexion and to full extension of the joint 
Radiographs showed osteochondritis dissecans of the medial femoral condyles of both knee 
prominent tibial spines and early osteoarthritic lipping (hig. 1 Phe radiographs of other 
joints were normal, The left knee was explored and a large defect was found on the weight 
bearing surface of the medial femoral condyle \ fragment of cartilage measuring 3-6 + 2-4 
centimetres and comprising most of the arti ular surface of the medial condyle of the femur 


was almost completely separ ited from the underlying bone (hig. 2 lhe fragment wa 
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Case 2. bivure 4 \rea of osteochonadrit 
lissecan medial ftemoral cond 
igure 4 Frayment of articular cartila 


emoved trom lett kn 
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Case 4S kivure 5 Areas of osteochondritis dissecans in right medial temoral condyle bivure 6 
similar lesion in left medial femoral condyle 


OURNAL OF BONE ROERY 


j 
é 
‘ 
hia. 3 
4 
4 
= 


OsSTEOCHONDRITIS DISSECANS IN THREE MEMBERS OF ONE FAMILY 141 


removed, leaving a dee p crater the edges of which were smoothed oft. No other lesion wa 
noted. When last seen a year and a half later he complained of occasional pain in both kne« 
In neither joint was there an effusion nor a block to full extension. The meght knee could bx 
Hexed to 65 degrees and the left to 70 degrees 
Case 2. The girl, two years younger than the first patient, was also aged nineteen year 
when she was first seen. She gave a history of recurrent pain in the left knee accompanied by 
ccasional locking of the joint of five years’ duration. Symptoms began when the knee locked 
Vhile she was doing 4 high jump. Radiographs taken in another hospital showed osteochondritis 
dissecans in the left medial femoral condyle. Operation was not advised \t the time of 
first examination there were no physical signs apart from a soft click on extending the kne« 
from a fully flexed position. Radiographs (Fig. 3) contirmed the presence of osteochondritis 
dissecans. Other joints were normal The left knee was explored, and an oval area ot 
pteochondritis dissecans measuring 1-6 I-2 centimetres was seen on the lateral ispect ol 
the medial femoral condyle (Fig. 4 The cartilage was almost free of the underlying bone, a 
few filmy bands of soft tissue holding it in its bed, from which it could easily be tilted. Uh 
frayment was removed. On the weight-bearing surface of the lateral femoral condyle ther 
vas a flattened area of articular cartilage measuring 2-2 «© 1-7 centimetres which had lost it 
ormal sheen and was clearly demarcated from the surrounding cartilage: although there wa 
no actual separation from the underlying bone or indentation on pressure it seemed likely that 
the fragment would ultimately become detached. No other abnormality was noted) When 
she was last seen a year and a half after operation there was a full range of paarrale movement 
n the knee joint Phere was no radiograph evidence of se paration of the diseased cartilage 
n the lateral condyle 
Case 3 This patient, a younger brother of the other two, was aged cighteen years when 
first seen. He gave a history of occasional discomfort in the left knee over several year 
( limeal examination was negative but radiographs showed bilateral osteochondritis dissecan 
of the medial femoral condyles (Figs. 5 and 6 No abnormality was noted in any other pont 
Examination of other relatives [he third brother was a mental defective but neither 
he nor the father and mother who were examined and radiog1 iphed howed an evidence 
! osteochondritis or loose body in any joint. So far as was known the paternal and maternal 
randparents had no joint trouble. There was no blood relationship between the parent 
Comment | [he etiology of osteochondritis is unknown. It seems, however, from the case 
deseribed and from those of Bernstein, of Novotny, and of Wagoner and Colin that the 


ome cases a familial faetor 


SUMMARY 


lhree cases of osteochondritis dissecans of the knee in two brother md a sister are 
deseribed. In the brothers both knees were involved. None of the other yomnts of the skeleton 


Val iffected in any of the pate nts 
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FAMILIAL OSTEOCHONDRITIS DISSECANS 


M. PICKERING Pick, LONDON, ENGLAND 
erom the Orthopaedic Department, St Thoma Hospital 


The etiology of osteochondritis dissecans is unknown Iwo hypotheses have been 


advanced —the traumatic and the embolic 
In 1933 Fairbank reviewed the literature and came to the conclusion that trauma was 


the most likely underlying cause. Smillie (1951) supported the traumatic theory and was 


impressed by the role played by a prominent tibial spine in osteochondritis dissecans of the 
knee. In 1912 Axhausen first proposed that the typical lesion could be embolic in origin 
Such a hypothesis was advanced as a reasonable explanation of some cases of osteochondritis 
dissecans by Watson- Jones (1952), who suggested that the emboli might consist of rouleauy 
of red corpuscles that are formed whenever there is a rise in the blood sedimentation rate 

In 1925 Bernstein described osteochondritis dissecans of the knees in two sisters and a 
brother and in 1931 Wagoner and Cohn recorded bilateral osteochondritis dissecans of the 
knee ina boy, his father and his uncle. In each of the papers the suggestion of an underlying 
hereditary or constitutional factor was made 

The cases deseribed here are those of a mother and three of her four daughters, all ot 


whom suffer from the disease 


CASE REPORTS 
In 1951 the second daughter, Doris, aged thirteen, was brought to hospital with a locked 


right elbow. Radiographs showed the typical appearance of bilateral osteochondritis dissecans 


of the capitulum with a loose body on the right side (Fig. 1) Radiographs of both hips 


knees and ankles revealed no abnormalities. The offending loose body was removed and there 


have been no further locking incidents, although a recent radiograph reveals a second loose 


body within the joint 
\ week later the eldest sister, Betty, aged fourteen. was seen with a swollen left knee 
suffering from osteochondritis dissecans of both knees 


Investigation showed that she was 
After locking of first one and then the second 


(Fig. 2). The elbows were radiologically normal 
knee, a loose body was removed from each. She has remained free from symptoms 

lhe two youngest sisters, Valerie and Vera, were examined. Valeri aged ten, had no 
Radiographs, however, revealed the typical changes of osteochondritis 


symptoms in any joint 
The elbows were radiologically normal 


dissecans of both medial femoral condyles (Fig. 3) 
In the two years since her first examination she has remained free from symptoms 
Vera, aged three, was found to have no clinical or radiological evidence of osteochondritis 


dissecans in’ knees or elbows Nor was there evidence of the disease on re-examination 


two years later 
Phe mother of the four girls, aged forty, remembered having had recurrent swelling of 


the knees during her ‘teens, and said that both knees used to let her down. In recent years 


she has suffered from ‘ rheumatism.”’ Clinically there was osteoarthritis of both knees, and 


radiographs showed bilateral diminution of the joint spaces, with evidence of old erosion ot 
the femoral condyles and the presence of small loose bodies (Fig. 4). These tindings suggest 
that in her youth she also suffered from osteochondritis dissecans 

The mother ts only four feet six inches in height, and all the children are about six inches 


below the normal height for age In other respects they are normally deve loped 
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DISCUSSION 


Phe occurrence of osteochondritis dissecans in more than on member of a family ts 


sual. The fact that it does sometimes occur lends weight to the suggestion that in many 
if these cases especially when more than one jomt is involved, ther in underlyin 
constitutional or developmental factor 
Ihe case of Valerie, the girl aged ten of party ular interest in that the radiography 
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changes of osteochondritis dissecans have been present for three years, but she has remained 
symptomless without treatment. This suggests that the disease may begin at an early agi 
remaining silent until late childhood, or that it may never gain a clinical identity 


hia. 3 
Valens Aved tet Typical radiological change of osteochondriti 
dissecans in both knee joints 


Fic. 4 
Phe mother of the girl \ved forty. Erosion of both medial femoral cond 


with small loose bodies and secondary devenerative chanwe 


The association of dwartism with osteochondritis dissecans in one case (Mr Roaf's) wa 
recorded by Roberts and Hughes (1950) in their “Clinical Study of Osteochondritis Dissecan 
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FAMILIAL OSTEOCHONDREITIS DISSEC ANS 


of the Elbow Joint In that patient, a virl of eleven, both elbows both patella and betl 


medial femoral condyles were affected 


SUMMARY 


Osteochondritis dissecans occurring bilaterally im either the knees o1 the elbow 
recorded in four members of one famuly Phe suggestion is supported that the underly) 


pathology may be developmental, resulting mma form of localised osteochondrodystrophy 
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AN UNUSUAL FRACTURE-DISLOCATION OF THE CARPUS 
(4. BLUNDELL JONES, EXETER, ENGLAND 
\ man aged thirty-one fell ten feet and on breaking his fall injured his right wrist 


Radiographs the day after the injury showed a fracture of the scaphoid in good position 
ind a fracture of the capitate with the proximal fragment inverted (Fig. | No reduction 


Initial radiograph 


four months after injury 


had been carried out, but the injury is thought to have been a trans-scaphoid, trans-capitate 
perilunar fracture-dislocation of the carpus which underwent spontaneous reduction with 


inversion of the proximal fragment of the capitate. Owing to the instability of the carpus 
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and the Importance of getting umon of the scaphoid it was decided to leave the « ipritate 
Hone until the seaphoid was united. Immobilisation im plaster was continued tor tour 
months, by which time radiographs showed early union of the seaphord ut with evidences 


of avascular changes in the proximal pole of the capitate Fig. 2 


Further treatment was by active use and exereises. A year after the injury he was using 
the hand normally without pain on heavy use. There was about three-quarters of the normal 
ranve of movement at the wrist. He had a powerful grip and had no discomfort when he 
took pressure on the hand in dorsiflexion. idiographs at that time showed that the proximal 
fragment of the capitate had united in the inverted position and had regamed its normal 


densit big. 3 The se aphoid was sound and the caleitication of the « rps Wa novo 


f ‘a J 
* 
WN 
ri. 
4 
1 am indebted to Mr M. Morel, who treated this patient tatio th me od 
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GAMEKEEPER’S THUMB 
(CS. CAMPBELL, BRIDGE OF EARN, SCOTLAND 


lhe articulation between the me tacarpal and the proximal phalanx of the th 
hinge-like joint which depends for stability on the capsule reinforced by the extensor exy 
palmar accessory and collateral ligaments It is the collateral ligaments which deter 
lateral stability in extension, and ligamentous insufficiency on the ulnar side as a result of 
injury causes impairment of the pincer action between thumb and foretinger (Watson- Jon 
194%). It is the purpose of this article to show that a similar hyamentous insutficrency may 
exist in the absence of trauma in gamekeepers engaged in the killing of rabbit ind that 
the condition 1 oO common amongst gamekeepers as to constitute an oecupat 
characteristy 
Mechanism — The gamekeeper’s method of killing a wounded rabbit is to hold the head 
one hand and the buttocks (or rear legs) in the other \ strong pull is then exerted while 
the neck is sharply extended in the thumb-foretinger cleft The strain of this manoeuvre 


should be taken in the cleft; but almost invariably a loose PTIp Calises the neck to be stretched 


\ gamekeeper's method of killu irabbit by stretehir ind hype | 
the nght shows the method of grippir the neck in the , { 

avainst the ulnar side of the thumb. It is the foree of this pull, repeated manytold, which 
stretches the collateral ligament (Figs. | and 2 

In the twenty-four gamekeepers examined, only four failed to show laxity of the 
metacarpo-phalangeal hgament on the ulnar side The hand which held the rabbit 
was invariably the one atlected In this respect fifteen right and three left thumbs showed thi 
deformity fhe remaining two men, with lesions of both thumbs, were found to 
ambidexterous, Of the four gamekeepers unattected, one did no rabbit: killing, one ts la 


14s (Hk jour 
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ditferent method and a third showed osteoarthritis of the first metacarpo-phalangea t 
in both hands Ihe fourth held the head of the rabbit well into the thumb-foretinger clett 
He alone used the manoeuvre described in the approved mannet 

Pathology The pathological anatomy of the condition resembles traumatic rupture of 
the collateral ligament when healing occurs with lengthenin Iwo forms are encountered 


In the first, the ligament is lengthened by repeated stretchin Which allows the pla 


tilt on the metacarpal when radial stress hed (hig. 3 hie econd type oceu 


equel to the first when continued pre ie. brought to bear on the already lengtl d 
hivament, causes the phalanx to slide over the metacarpal head. Both tilt and slide are t] 
resent on application of the causative force (lig. 4 


j wr 


Clinical features [he severity of individual lesions was found to be directly related 


the amount of rabbit killing undertaken by the game Keeper SVinptom however, were at 
related to clinieal sign In this senes a third of the patients complained of weakne of the 
thumb-foretinger grip and an ache in the metaearpo-phalangea ome remain 


two-thirds were unaware of an abnormalt 


It is evident that there are other occupations im Which sumilar sts ‘ tantly appled 
to the inner side of the thumb could cause a Compal ible ligamentou kor 
inaesthetists who maintain the face mask in position by hand do so with the collateral 
ligament on the ulnar side on stretch. A degree of ligamentous laxity has been noted wh 
circumstances. In general, however, the condition is so characteristic that a recent patient 
who denied being a gamekeeper later admitted an extensive interest in the poaching of ra t 
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THE FATE OF RADIOPAQUE MEDIA INJECTED INTO THE 
CANCELLOUS BONE OF THE EXTREMITIES 


G. Harrison and H. H. GossmMan, LIveERPOOL, ENGLAND 
the Department of Anaton nmiversit vf 


since the work of Erhardt and Kneip (1943), and of Drasnar (1946), it has been known 
that solutions injected into cancellous bone are rapidly removed into the venous system 
[his has since been confirmed by Mallet-Guy and Micek (1949), Leger and Frileux (1950 
and Olivier (1950) by injections of radiopaque media into the tibia and pubis. More recently 
Fischvold ef al. (1952) and Tor (1954) found that the intravertebral and extravertebral 
plexuses of veins, and even the ascending lumbar vein and azygos system of veins, could be 
filled by 50 per cent or 70 per cent diodone very soon after its injection into a vertebral 
pinous process or amb. Apart from this work by Continental investigators tt does not appeal 
that any observations have been made on the fate of materials injected directly into cancellou 
bone, except for those of Heald (1951) and others in an investigation of the method of 
treatment of fibrositis by Laughton-Scott. In view of the interesting radiographic appearance 
obtained by Heald (1951), it was decided to obtain further data on the cadaver after the 
mnyection ol radiopaque media directly into cancellous bone 

hough the observations are as yet few, a preliminary communication seemed desirable 


in order to stimulate further investigations of this technique in the living subject 


MATERIAL AND METHODS 


Observations were made on the cadavers of three men and three women, aged forty-six 
fifty-three, sixty-one, sixty-three, sixty-eight and seventy-six years, death being due to 
coronary thrombosis in three cases, bronchopneumonia in two cases, and carcinoma of the 
bronchus in one. The experiments were performed forty-eight to seventy-two hours after death 
In the first experiments Lipiodol was used as the injection medium, but it was later found that 
50 per cent diodone (Pyelosil, Glaxo Laboratories Ltd.) could be injected more easily, because 
of its lower viscosity It was finally discovered that a suspension of barium = sulphate 
(Micropaque, Damancy & Co Ltd.) could be used for injection and provided better contrast 
radiographically. The pressure necessary for injection was, however, slightly greater than 
with diodone 

Phe method of injection employed is like that of previous workers, and requires a sternal 
puncture or lumbar puncture needle ground so as to produce a symmetrical sharp point. This 
is pushed through the skin and tapped into the underlying bone with a hammer. The trocat 
can be withdrawn quite easily once it has perforated the compact bone and the needle ts 
imbedded within the cancellous bone; till then, the trocar cannot be withdrawn except forcibly 
In the living subject infiltration of the overlying skin with procaine makes the procedure 
quite painless (Plewes 1953). A syringe charged with radiopaque medium ts attached to the 
needle, and the injection can then be made with ease 

Injections were made in a variety of situations, using 5 LO millilitres of radiopaque 
material, Much more could have been injected. The site of investigation was radiographed 


immediately after the injection, which never took more than forty-five seconds 


RESULTS 


In several circumstances dissections were performed immediately after injection and 


radiography in order to determine exactly the route of drainage. In one experiment the skin 


tHE FATE OF RADIOPAOUE MEDIA INJECTED INTO CANCELLOM 


was reflected over the caleaneum, and injection made directly into the bone from the medial 


aspect the opaque medium could then be seen passing rapidly Into numerous minute vein 


ind from these directly into the dorsal venous arch of the foot, the long saphenous and 
posterior tibial veins. Ina further experiment, during injection of 6 Micropaque 
into the medial malleolus, the long saphenous vein could be seen to distend during the 
injection, and dissection of the Jeg afterwards showed that the suspension had travelled 


long the long saphenous vein as far as a port 17 centimetres proximal to the 


idductor 
tubercle of the femur. Further experiment contirmed by dissection, showed that in ever 
ease in which the contrast medium was injected into cancellous bone, it was rapidly ren ed 

mall venous channels leaving the bone at various points near the site of injection 


" } ‘ i 
i ! i ‘ ‘ 
i era 
several attempts were made to inject radiopaque media into the compact bone of thi 

diaphysis in certain situation uch as the shaft of the tibia and of the humerus, but it 


found In pos ible to penetl ite the bone with the needle 


The upper extremity. //ie acromion prow th 


injected into the lateral extremity of the acromion process of the right scapula produced rapid 
filling of neighbouring veins and those in the axilla, The acromion proes vas dra | 
mall and tortuous intra-osseous channel Which collect into two larger exti ‘ 
these drain into the cephahe and the axillary venou tem (1 | Phe lates | ‘ 
draining the acromion process also filled the circumflex humeral veins in a retrograde manne 
ind the medial channel could be recognised as an acromial tributas f the cephal 

Phe contrast medium was seen in only a short segment of tl I ‘ ‘ thy 
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prevented retrograde flow; in the lower part of this segment the valves could be clearly 


lower part of the lateral border of the right 
lhe head of the humeru Jen millilitres of Micropaque were injected into the region of the 


lesser tuberosity of the left humerus. At the pomt of the needle the contrast medium filled 
the interstices of the cancellous bone to 


een 
ballooning out at the 


scapula 


vive a diffuse stellate appearance (Fig. 2 I his 


revion was chiefly drained by one large venous channel emptying into the cephali ven 
Here the distribution of Mic ropaque passed mainly proximally into the axillary vein, wher 
the progress of the medium in a distal direction wa 


agalh pre vented by a valve at a simular 
ite to that shown in Figure | 


Phe circumflex humeral vessel, outlined lateral to the 


axillary 
pool of contrast medium, presented one valve 


obstructing retrograde flow. It was observed 


hic. 2 
Left shoulder region after injection of muallilitre Micropaque 
into the lesser tuberosity Intra-osseous channels may be seen to 
be tilled at the pomt of the needle, draining inferiorly ito the 
caphalhe vein (¢ the radiopaque medium in which was found, b 
dissection, to be continuous with thatin the axillary vein (AN Lhe 


site Of injection is also drained by acu 


cumftlex humeral vein (C_H 
Which, in turn, drains into the axillar 


ven just proximal to the 


site of its distension caused b al 


that vessels following this route of drainage are smaller than those reaching the cephaly vem 
This would contirm the observations of Mallet-Guy and Micek (1949) that, in) certain 
circumstances, superficial veins are demonstrated more readily than the deep veins by thi 
method of phils bography 


The radiographic appearances found in this experiment were confirmed by subsequent 
dissection 


The olecranon process of the ulna On injection of 3 millilitres of 50> per cent diodone into 


the olecranon process of the myght ulna, the radiopaque medium was found to drain through 
various intra-osseous channels, and then into the cubital veins just below the site of injection 
(Hig. 3) Phe diodone also tilled the cephali and basilic veins some distanes proximal to the 


elbow joint. The vem mainly involved in draining the upper end of the ulna is one which 
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leaves the bone just below the coronoid process removed trom the nutrient foramen of the ulna 
ti radiu SIX millilitre s of Mi ue introd iced nite thie lower end ot 


the right radius drained into venous channels as high as the elbow. The radiopaque medium 
filled the interosseous veins as well as the lower end of the cephalic vem (big. 4 

The lower extremity. / he ilium and greater trochanter In one experiment 6 millilitres of 
Micropaque were injected into the right greater trochanter; the radiopaque medium tilled 
iIntra-osseous channels and then immediately drained into the circumflex femoral vessels and 


their branches, and eventually the femoral vein itself Twenty minutes later a further 


bia. 3 hia 4 

bivgure KLlbow after injection of 4 mui itres chodomne ection needle 
een penetrating the olecranon proce Intra-osseou i! Ir 
! nt ite of inyection collect to torm tributaries of the ibuta ei 

lrain into the cephahe and basil em Dilation 
6 millilitres Micropaque into the erend oft radi | t 

l t ephah em proximal and distal to th t ‘ 

‘ 


6 millilitres of Micropaque were injected into the right anterior superior iliac spine, branche 
of the superior gluteal and deep circumflex iliac veins were clearly shown immediately after 
Injection I hie composite radiograph hig. 5) demonstrated clearly the venous network in 
the right hip region. In this case, the deep veins draining this region have been injected 

Proximal end of the tha rour millilitres of diodone were injected into the proximal end of 
the right tibia just distal to the epiphysial line (Fig. 6 Phe popliteal vein was immediate! 


ind clearly outlined, together with the medial and lateral inferior genicular veins which ippear 


to be draining the Injection site I hye hort tpohie nous vem ilso tilled for some 12 centimetre 


distal to its termination 
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The medial malleolus 
of the left tibia. Antero-posterior (Fig. 7) and lateral (Fig. 8) radiographs were tal 
a minute joth views show the delicate intra-osseous channels draining into small 
which on the medial side reach the long saphenous and posterior tibial veins, and on the 


side the short saphenous vein. Subsequent dissection showed that the dorsal venous 


Pigure Hip region after unye 


ction of 6 millilitres Micropaque into the greater trochante 
mollilitre into the anterior superior pine Intra-osseous channels im. the eat 
trochanter are particularly well shown, draining into the circumflex femora esse Iorar 
oot the uperior gluteal and deep circumitlex brace eu are also shown in relation to the 
crest The two sites of injection eventually drain into the femoral and external ihac vem 
bivure 6 Whee after injection of 4 millilitres diodone into the pr 


proximal end of the tibia 
distal to the epiphysial line The needle is seen end-on close to the til 


emecular veins, short 


tubercle The inter 


aphenous and popliteal veins are clearl hown 


of the foot was also tilled with radiopaque medium Reflux flow distally outlined the 
continuation cf the posterior tibial veins on the medial aspect of the caleaneum 
the vessels were more clearly outlined, and the 


tibial artery were particularly well shows 


Proximally 


valves in the venae comites of the posterior 


DISCUSSION 


These researches contirm those of previous workers in demonstrating the rapidity 


of 
dramage 


into the venous system of solutions and suspensions introduced into cancellous 


bone. In the living subject, diodone introduced into the greater trochanter passes into the 


regional veins within half a minute of the termination of the injection, and is completely 
removed from these veins within three to four minutes after injection 


Ross 1954 This may 
be an underestimate, 


however, since it was possible to introduce one and a quarter pint 
| | | 


Pitt rt 


six millilitres of Micropaque were injected into the medial malleolus 


ken within 


lateral 
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of plasma through a sternal puncture needle into the manubrium stern (which is composed 
of cancellous bone) of a collapsed woman in less than two minutes (Batley 147 Indeed 
the sternum in the adult has been used as a site for blood transfusion Pocantins and O Neill 
1941, Tocantins, O'Neill and Jones 1941), when the rate of flow has been up to 25 muilllitre 

a minute with a head of pressure of LOO) 150) centimetres This method of intrasterna 
transfusion was found useful during the last war because of the firm anchorage given by the 
sternum for the injection needle, the great vascularity of the sternum and its etherent dramage 
through internal mammary and innominate veins into the superior vena cava, The curn 


feature of the vaseularisation of bone, however, is that, although the venous drau ‘ 


rapid, and quicker than that of soft tissues, the arteral upply through nutrient artery 
slow and at a low pressure Lama Amado and Da Costa 1946 

Phe method of introduction of solutions and suspensions mto cancell bone is a 
of interest for the technique of phlebography \| int from the investigations of Continental 
workers, this procedure does not appear to be enerally recognised, although it as ea 
effected he experiments here reported suggest that the venou tem of a limb could be 


filled easily and safely through a needle imserted into cancellous bone at 


Phe simplicity and safety of this procedure fon 1954), and the fact that it can be used 

oedematous limbs in which the superficial veins are not visible (Leger and Prileux 
further justify the clinical appheation of this technique Phe danger of osteomyelith ftey 
transfusion into the medullary cavity of infants (Gunz and Dean 1945, klhson 1945) must 


however, be remembered 
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SUMMARY 
Radiopaque solutions and su pensions introduced into cancellous bone in the extremities 
of the cadaver are rapidly removed into the venous system through regional superficial o1 
deep veins The experiments deseribed this communication confirm the simplicity of 
methods of introduction of fluids into cancellous bone and justify further observations on 


their clinical application for the technique of bography 
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IN MEMORIAM 


FREDERIC WOOD JONES 


1879-1954 


When towards the end of last year Frederic Wood Jones died, we lost one of the most 
widely travelled, most original and most inspiring of philosophical anatomust whios 
contributions to his subject and through it to many branches of medieime, imecluding 
orthopaedics have been far reaching. For some years before his death he was Conservator of 


the Hunterian Museum of our College, where he had followed Sir Arthur Keith and, li 


him, was a high court of appeal to whom anyone with a problem in anatom nd 
particularly comparative anatomy, could turn and would not turn in vain He was a reat 


i naturalist as Richard Owen or Leidy were in thei day and, like them, could) reconstruct 


the whole animal from a few fossil remains, or from an odd bone dug up in one inden 
When he came to the College as the tirst Wilham Collin Professor of Human and 
(Comparative Anatomy he had occupied chairs of anatomy in four universitse two un th 
country and two in Australia, and the Chair of Physical Anthropology in the University of 
Hawan. There, with his colleague, Stanley Porteous, the Profe roof ¢ eal P 
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he produced The Matrix of the Mind, a book in which the two authors attempted, with 
considerable success, to blend the two sciences of neurology and psychology by a mutual 
consideration of structure and function 

At the close of the first world war, in a series of lectures given as part of a course of 
instruction to officers of the Royal Army Medical ¢ orps at thr spec il Military Orthoy read 
Hospital at Hammersmith (now the Postgraduate Hospital) he dealt with the principles of 
anatomy as seen in the hand. These lectures were subsequently published as a book, and some 
years later he produced a corresponding volume on the foot. No orthopaedic surgeon with a 
real interest in his subject can afford not to study these two books in which consideratios 
aven to such subjects as joints and the actions of muscles as well as to the detailed anatomy 
of the extremities 

Wood Jones upset some of the predominant views on evolution held by the Vietor 


lor ¢ vam ple that the various part of man’s body re present the highest and tinal stag: it 
which evolution is capable, by demonstrating that the human hand is more primitive thas 
that of some other animals, its greatly advanced function over that of all other animal 
depending not on its more complex or highly developed structure but on its being connected 
to man's much more highly developed cerebral cortex. He produced reliable + I 


upport of the view which he held in opposition to the Darwinians that aequired character 
may be transmitted 
His career was marked by the rich contributions he made to biology and to its liter 


Hle wrote as le spoke in aptly chosen words and his words had magic in them Sir (sy 


Jefferson described him as a‘ spell binder’ and told me that he had more influence « tudent 
than any other teacher he had known. He would pene k hus class room with students « | 
hear his anatomical discourses, and some of them have been heard to say Of cour 

no use for examination When students who realise this voluntarily attend lect 


inatomy | think it will be generally agreed that there is magic about 

\nd what of him as aman? He was most approachable, kind and informal and had the 
true humility of greatness. Thirty-five years have passed since [ first met him and [ shall 
ilways remember his charming and lively informality. [t was in the examination hall where | 
was a candidate at an examination in anatomy, and in reply to an answer that Thad given him 
relating to the sex of a hip bone, he asked me whether | would bet sixpenee on it. Needle 
to say such an approach at onee put an appre hensive candidate at ease and made the oral 
eXamination so much the less formidable. Long afterwards as Chairman of the Museum and 
RKesearch Committee in the College | saw a good deal of him, and these meetings, enlivened 
by his re ports, added to the ple asure of serving on this committee 

We have lost not only one of the greatest exponents of both comparative ind human 
anatomy of our time, but a learned philosopher who was a guide and inspiration to fi 
students and frends all over the world 

It has been said of Wood Jones that in his lifetime he vrasped and inte rpre ted so wide a 
knowledge of man and his environment that few scientists could approa h him for wealth of 
learning. Nevertheless throughout the works of Nature he perceived and appreciated a 
beauty of design, a basic pattern which exists throughout the realm of living thing He was 
a student of the Bible, which he kept at his bedside and was reading not long before he passed 
mito the dark valley beyond which his and all our unsolved problems will be made clear 

In certain respects we may compare Wood Jones with another literary minded anatomist 
who lived a century before him. Oliver Wendell Holmes was also a spell-binder who delighted 
his classes with his whimsical teaching, hkening the mesentery to the shirt ruffles of a preceding 
veneration and the corpus collosum to the band uniting the Siamese twins; Wood Jone 
less proety al and less whimsical, was nevertheless, as a prose master, no unworthy follower of 
the Muse, and his writings will long remain as a reminder to us that even in these days we 


may find science and literature in happy combination 


IN MEMORIAM 


DAVID McCRAE AITKEN 


1876-1954 


With the passing of David McCrae Aitken at Mansergh, Kirkby Lonsdale, on July 9, 1954 
there departed the last of that small group of pupil 


consisting of Aitken, Naughton Dunn 
Alwyn smith and McMurray 


whom Sir Robert Jones trained at Liverpool in the first dozen 
years of this century, each of whom achieved distinction in orthopaedic 


urgery and contributed 
toits great advance. These were 


the men that Sir Robert first gathered together for the 
stathing of the military orthopaedi hospitals at Alder Hey 
world war 


McCrae Aitken was born at Singapore in 1876, the son of the Reverend Wilham Aitken 
and was educated at George Watson's College and Edinburgh University, where he 
inarts andin in medicine 


initial 
and Shepherd's Bush in the first 


yraduated 
he proceeded to the Fellow hip of the Royal College of Surgeon 
of kdinburgh in 1904 and of England four year 


later 
edinburgh he came south, but to 


After holding house appointments in 
a Strangely different clinical climate 
easily adapt himself. Of this experience he 


house surgeon to Robert Jone 


to which he did not 
wrote In 1902 T came to Live rpool and became 


On the first out patient day there ipyp ired a boy with a 
dreadfully swollen knee with numerous sinuse and through my mind ran the thought 
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Ik xcision next week and probably amputation within the next three years.’ The boy 
was merely fixed up in a Thomas's knee splint, in which he was allowed to wall d sent 
home with instructions to report the following week. Ina few months the outward appearances 
of that joint became normal, and a small range of painless movement returned 

\t the Royal southern Hospital he observed procedures in the treatment of fractures 
joint disease and deformity that were certainly new and exciting, however unorthodo ut 
their very success convinced him of their soundness, indeed compelling him to become a most 
ardent advocate of the principles of Hugh Owen Thomas. When he left Liverpool, to pursu 
t higher qualification in Edinburgh and London, it caused him no little dismay to tind that 
the caliper had no place in teaching hospitals in the treatment of a fracture o1 joint clisease 
although thirty years had passed since the splint and its uses were deseribed by Owen Thoma 


in his first published monograph 


During his earlher years in London Aitken held a house appointment at the Bolingbroke 
Hospital and eventually became Resident Medical Superintendent. His main interest, however 
Wis In orthopaeds surgery, to which he entirely committed himself on election as a tant 
urgeon to St Vineent’s Surgical Home for Cripples (afterwards St Vincent's Orthopacds 
Hospital This appointment brought him again in intimate contact with Robert Jone vho 


enjoyed a consulting practice in London as well as in Liverpool, and to whom lu 
private assistant Qn the outbreak of the first world war Sir Robert tepped init 


leader hip In organising a nation-wide provision for the reception and treatment I 


casualties by the establishment of military orthopaeds hospitals ind he had with 
heutenant better equipped than MeCrae Aitken, who had very considerable exper if 


orthopaedic surgery and was thoroughly familiar with the use of the caliper id other 


Liverpool apphaneces im traumatye iIngery \itken took an aetive part in the oper ‘ 


treatment of military casualties at Shepherd's Bush, but he soon became preoccupied with 


the teaching and training of young surgeons drawn from the United State incl 

Commonwealth; and he often deputised for his chief at hospital inspections in different part 
of the country, In 1916 he gave a lecture-demonstration before the Medical Society of | lor 
on Orthopaedic Methods Military Surgery in which he stressed the importas if 


conservative surgery and the value of rest as practised by Hugh Owen Thomas, to 
principles he adhered without deviation 

After the war he continued at St Vincent but he was also appomted visitin 
to the Shropshire Orthopaeds Hospital Oswestry (now the Robert Jones and Agnes Hunt 
Orthopaedic Hospital), where he eventually succeeded Sir Robert as surgical director. Diu 
these post-war years he was very active in various scientific societic He was well 
for his patient study of scoliosis, extending over many years a ditteult field often viel 
little harvest in spite of laborious cultivation. But Aitken was recognised by his colleague 
is the best mformed pon this disability amongst them and one who succeeded in obta 
uch correction that was often dened to others. [In his sustained interest and study of s1 
curvature he was the counterpart in this country of Ro Wo Lovett of Boston And as a 
contributor to the Robert Jones Birthday Volume of 1928 he wrote on Curvature of thi 


idential address to the Orthopacds 


Spine. The following year he delivered his pr 
of the Royal Society of Medicine on Kespiratory Rhythm ino Physiological Relation to 
Movement and Posture 

In 103 Aitken delivered the fourth Hugh Owen Thomas Memorial Lecture; this honour 
he well deserved — there was no more faithful diseiple of Thomas. He spoke on “ Rest and 
in the Treatment of Joints’ drawing on a wealth of clinical experience and 
radiographic illustration while paying due tribute throughout to the teaching of Owen Thema 
In 1938 he wrote a valuable monograph entitled Hugh Owen Thomas, His Prineipl ind 
Practies Oxford University Press). For this work Aitken had access to many private paper 


British 


photograph and case books, all of which have lately come into the possession of the 
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Orthopaedi Association and are in the care of the Royal College of Surgeon In tu 


\itken contrived to give the essential teaching of Thomas with reproductions of all the 


splints and those who fail to gain access to the original writings will tind this mono 
most helpful substitute 
Early in life Aitken suffered from a laryngeal malady which leit him with a permanent 


he fought bravely but at times it was distre in 


respiratory disability. Against this handicay 
to see him embarrassed by paroxysms of coughing which were beyond his control His tresh 
ind sturdy appearance belied what he undoubtedly suttered Phis physical weakness prevented 
his participating at full stretch im practice and this, combined with over-altruisty 
disposition, stayed the greater recognition which his great experrence and ability ce erved 
His serene temperament and integrity were of the very substance of his bem; he posse ed 
i friendly disposition, loved the open air and was fond of sailin He was a member of the 
Royal Thames Yacht Club and delighted to entertain his friends there. Many of his old pups 

ill over the world whom he taught at Shepherd's Bush and Oswestry will mourn his loss and 


feelever grateful for all they received from him by way of teaching and example \ hk. 


ERIC IVAN LLOYD 
1892-1954 


I.veryone who came in contact with Ene Lloyd rapidly became his trend 

He was born in IS92, the son of J. H. Lloyd of Birmingham. He was educated at Leiwht 
Park Reading i school of which he later became a Gsovernor ind at) Trimit ( 
Cambridge In his youth he wa i fine athlete and wa illotted a half-blue for the half 


while at the University. He proceeded to St Bartholomew's Hospital to complete his medi 
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education, and passed the final examination of the Conjoint Board in 1916. He promptly 
joined the Royal Navy and served as a Temporary Surgeon for two and a half years, most of 
the time in a ship at sea. On returning to London at the end of the war he held two resident 
appointments at “ Bart.’s,”” house-physician and house-surgeon, and having passed his final 
bellowship he became a demonstrator of anatomy for a time and was then appointed clinical 
assistant to both the orthopaedic and massage departments. These two appointments initiated 
his ever-increasing interest in orthopaedic surgery, for he had the privilege of working under 
that very distinguished surgeon, the late Rk. C. Elmshe, who was in charge of both these 
departments. In addition to the routine work Elmslie allotted him the by-no-means easy task 
of clearing out the crowd of old chronics that was clogging the massage department 

In 1923 he had the invaluable experience of crossing the Atlantic and visiting a number 
of clinics in Canada and the United States. On his return to London he obtained the post of 
house surgeon at the Hospital for Sick Children, Great Ormond Street, a hospital to which 
he gave devoted service for the rest of his life. He was later appointed Medical Superintendent 
of the Hospital, a post he held for two years, during which he gained valuable general 
experience of sick children, including operative surgery for emergency cases In 1926 he 
hecame surgical registrar, and before the end of the year was appointed to the honorary statt 

Although his interest was always concentrated on the orthopaedic work, he was not 
actually designated Orthopaedic Surgeon to the Hospital until twenty years had elapsed 
During his early training he had served as registrar at the Royal National Orthopaedy 
Hospital, where he gained further yon ral experience of orthopaedic surgery kor several 
years he held the post of orthopaedic surgeon to the Royal Northern Hospital, a post from 
which he resigned in 1948, and for a time he was Consulting Orthopaedic Surgeon to the 
London County Council, Throughout these years, though he was acquiring an ever-increasing 
general experience of orthopaedics, his heart was always dragging him towards his young 
patients at the Children’s Hospital 

He was a scrupulously careful technician, and he gave an endless amount of thought to 
the details of any operation he was called upon to perform. He published a useful article on 
the technique of operating on the knee joint. He had quite a mechanical turn of mind and 
designed an ingenious director to facilitate the correct insertion of a Smith-Petersen pin in 
the neck of the femur. This he published in this country and also in a French journal, Later 
he suggested a modification of the pin to prevent it from sliding out, an introducer and an 
extractor, His director was rather complicated and never came into general use. He also 
designed quite a useful tilting table for holding a patient during operation for congenital 
dislocation of the hip, and he suggested the use of copper strips to facilitate the removal ot 
a plaster-of-paris splint 

With the exception of two or three early surgical papers all the articles he wrote, probably 
not more than twenty in all, were devoted to orthopaedic subjects. He published a second 
paper ina French journal, one dealing with the manipulation of joints. He also contributed 
to the later editions of that well known text-book on diseases of children which still bears the 
name of the original authors, Garrod, Batten and Thursfield. His writings, like everything 
else he did, were backed by most careful and conscientious study, and invariably contained 
sound advice, In the second world war he readily responded to an appeal for help from an 
emergency hospital near St Albans which was staffed by some of his friends of St Bartholomew's 
Hospital and was being overwhelmed with casualties from Dunkirk. Later he became an 
official surgeon of the Emergency Medical Service on the staff of the hospital 

\s a Fellow of the Royal Society of Medicine he served as secretary of the Paediatric 
section and became president of the Orthopaedic Section. He was a Fellow of the British 
Orthopaedic Association and a member of the Societé Internationale de Chirurgie Orthopediq ur 
et de Traumatologie 

Having been born a member of an old and distinguished Quaker family he always 
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remained a keen and faithful Friend. At the beginning of the first world war, before he qualitied 
he served for a time in the Friends’ Ambulance Unit. When he went to live in that charming 
house he had in Hertfordshire he became an active and valued member of the Friends of 
Harp nden. He was a member of the local golf club and becan_e a vice pre sident of the local 
horticultural society 

It was his deep sincerity and integrity, coupled with cheerful friendliness, whieh made 
eric Lloyd a real friend of all he met. To his juniors he was always kind and considerate 
rhe painstaking thoroughness with which he approached every surgical problem never failed 
to impress his patients or their parents, while his natural charm and kindliness soon won thei 
hearts They became convinced they were dealing with a man they could trust to do the 
utmost that surgery made possible, and they knew he would tell them the truth if complete 
cure was impossible. The same happy relations existed with his colleagues who, without 
exception, were his real friends. As a surgeon he earned their esteem and admiration for hi 
skill, his sound judgment and for his obvious integrity and loyalty. He himself was the most 
severe critic of the results of his own operations. His colleagues knew they could always rely 
on him for valuable and ready help. More than one of them has testified to his « xceptional 
value in committee work: on more than one occasion it was Eric who came to the rescue 
and who, with a few wise words, coupled perhaps with a touch of his wit, was able to smooth 
out differences when discussion of a difficult problem was becoming somewhat heated He 
will always be remembered with gratitude 

Keen as he was on his work he was « qually de voted to his home. In 1922, shortly before 
he began to work at the Children’s Hospital, a friend at “ Bart.’s ’ persuaded him to go for 
a trip to South Africa. Fortunately for him a Miss Antoinette Marie Roux was travelling 
home to Pretoria in the same ship the lady who a few years later became his devoted wife 
and eventually presented him with a son and a daughter 

Of Eric Lloyd it can be said with truth His integrity stands without blemish 

A. T, 


FREMONT AUGUSTUS CHANDLER 
1893-1954 


We have vivid memories of the firm friendships that Mont Chandler established with 
all his friends in Britain, especially at the time of the Joint Meeting of Orthopaedic Association 
of the English-speaking world in 1952. In this British issue of the Journal we will not try to 
write a full appreciation of the great qualities of this great surgeon, and of all his attribute 
which will be acknowledged elsewhere. But we would like to say how vreat a friend he wa 
to us, personally and individually as well as collectively, in his position of authority. He wa 
indeed our very close friend. How greatly we shall miss his wise counsels and his firm 
fnendship. He made his mark with us and we shall never forget kK WJ 


PROCEEDINGS AND REPORTS OF UNIVERSITIES 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 
BRITISH ORTHOPAEDIC ASSOCIATION 
AUTUMN MEETING, 1954 


Phe autumn meeting of the British Orthopaedic Association was held in London on October 
22 and 24, 1954, at the Koyal College of Surgeons of England with the president, Professor Bryan 
Mecbarland, in the chau 

In accordance with the precedent set up last year, the day betore the meeting was devoted 


to an instructional course in orthopaedics, each lecture being followed by a discussion Ihe 
speakers and their subjects were: My J. S. Smillie (Dundee The knee joint Vr R.G. Pulvertaft 
(Derby) The principles of hand surgery Vil. W. Holdsworth (Shettield lraumatic paraplegia 


and My Osmond-Clarke (london) Cervical discs 

The imbibition characteristics of normal and abnormal intervertebral discs \/y NG ¢ 

Hendry (Aberdeen), speaking under great difficulties from “ noises off read a paper on the 
imbibition characteristics of normal and abnormal intervertebral discs. He pointed out that the 
degree of hydration of the nucleus pulposus depended not only on osmosis, as in the annulus 
fibrosus, but also on imbibition, which is the characteristic power of a gel to absorb fluid into its 
system until a certain physical state is reached, even against enormous pressure. In the normal 
nucleus most of the fluid held was due to this power of imbibition, and little increase in weight 
followed immersion in water or saline, in Contradistinetion to the annulus. In the degenerate 
nucleus, however, a smaller proportion was held by imbibition and more from osmotic properties, 
and this change became more marked as the degenerative process progressed Any failure of 
imbibition in the nucleus put an extra strain on the annulus 

The “slipperiness"’ of articular cartilage My John Charnley (Manchester) described 
experiments to measure the coefficient of friction between cartilage and cartilage, and between 
cartilage and other substances. The first combination was about three times as slippery as ice on 
ice, He discussed the theories of friction and lubrication and pointed out that in joints (which 
move relatively slowly) the film or wedge of fluid proposed by some writers could not in fact be 
an important agent. In combination with cartilage acrylic resin had a lower coefficient of friction 
than steel, and degenerate cartilage retained its slippery properties. Nor did wiping the cartilage 
dry affect his results. Sclerosed bone had a high coefficient of friction and a squeaking joint after 
an arthroplasty was a sign of very high friction with dangerously high forces being transmitted 
to the stem. He stressed that in any arthroplasty sclerosed bone should always be removed and 
that no weight bearing should be permitted until time had been given for the metaplasia of the 
newly formed fibrous lining of the joint into fibrocartilage 


Symposium on Lumbo-sacral Fusion and Low Back Pain 


Four speakers discussed lumbo-sacral fusion 
Mr PH. Newman (London) gave the results in LOO personal cases done by Chandler's method 
He always included the fourth lumbar vertebra, as otherwise symptoms arising at the 1.45 level were 
common, At first he used autogenous iliac bone but later ribs from the bone bank, which were 
more convement and shortened and reduced the severity of the operation, but gave a significantly 
lower fusion rate radiologically (63 per cent as Opposed to 80 per cent Symptomatically his 
results were satisfactory in 66 per cent of cases of spondylolisthesis and 79 per cent of cases of 
instability If bony fusion was obtained results were satisfactory in 88 per cent, but in 
only 53 per cent if a pseudarthrosis could) be demonstrated Complications or poor results 
were due to pseudarthrosis, an untreated or later dis prolapse, operation at the wrong level 
inadequate after-care, a psychologically unsuitable patient, or from the operation sear He 
recommended an incision Curving outwards at its lower end over the ilium rather than separate 
incisions if iliac grafts were to be taken, to avoid division of the posterior lumbar cutaneous nerves 
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Vr kG. Shaw (Swindon) had followed up tifty-two fusions done by onlay grafting by various 
urgeons, only some of which had included the fourth lumbar vertebra. Kadiologically 60 per cent 
had successful fusions and 33 per cent had failed, the rest being doubtful or the patients dead 
Match-stick cortical grafts were successful in 66 per cent whereas only 40 per cent of Hegratt 
had fused Iwenty per cent had suttered dee p vein thrombosis as a Complication In tu erie 
the use ota plaster bec) had increased the fusion rate, but he also noted that 77 per cent of t hice 


in Whom bony fusion had failed were satistied with their result 


Mr C.G {ftenboroug) London) had reviewed fifty cases of lumbo-sacral tusior Oot the 
forty-four in which follow-up was possible fourteen had fused, and thirt vere untused busior 
rates were much the same in pondyloh thesis as in other causes of low back pain Of the tourteen 


successful fusions eight had good ubjective result ot the thirty untused only ten were itistactory 
Ihe Bosworth H-graft had been the most successtul method The fusion rate was tour time 
reater when a plaster bed rather than a double hip spica was used, and the chance of tusior 
mecreased the longer the patient taved in bed. and also with the youth of the ubjyect bie 
recommended that all should be nursed in a plastel bed at tirst, that the tirst chanye of pla ter 
hould not take place for at least six weeks, that the patient should remain in bed in a hip spica 


for three months, and that immobilisation should not be discarded until tive months atter operation 


Oot ti very good result even were fused and ten were untused 

Vy G. Blundell Jon described a senes of ninety IX CaN In tusion had 
been performed at one joint only, sixty-three being across the lumbo-sacral yornt, twenty-two at 
the 5 and the others at higher level he operation vere of the josworth Hewratt 
type The patients had been kept in bed for two weeks and had then been allowed up in a plaster 
jacket for three months, often returning to light work at six or emht week \ surgical belt wa 
worn for a further three to six months, during which rehabilitation was completed busion 


occurred in ninety-three patients, and failed in two; one patient died) The results were satistactor 
in 8&8 per cent, and 90 per cent were able to return to their previous work, which was categorised 
a heavy in twenty-four and “ medium in forty-seven case 
The above tour speakers, together with Wy Osmond-Clarke (London Ve Pridte 
Bristol) and My No W. Roberts (Liverpool) then formed a panel under the chairmanship of the 
president for a discussion on low back pain 
Phe first question demanded the panel's explanation of the p/ logical ba f the veltef of 
low back pain by a plaster jacket. My Pridie said that dise lesions produced muscle spasm and 
this spasm in¢ reased tension in the disc which aggravated the spasm. He thought a jacket relaxed 
the muscle spasm and thus broke the vicious circle. My Blundell Jones differentiated three pernod 
when rehef might occur The first was immediate and he agreed with Mr Price explanation 
The second occurred after two or three weeks and was due to the relief of hyperaemia and oedema 
and the third much later when root pain disappeared with the onset of true healing Vr Robert 
said that no one really had any idea of the explanation. He would simply put it down to“ rest 
which cures most things 1f maintained for long enough This led to a discussion of the correct 
duration of plaster immobilisation Vv Norman Capeney (texeter until pain has been reheved 
for ten days The president thought the period should be not le than three month 
The next questioner quoted a neuro-surgical opinion that 70 per cent of operation case 
heve simple vemoval of the disc had been performed suffere laveturn of pain and thata fusion operation 
hould he done as a voutine at the prinary operation What were the panel ew Wr Osmond-€ larke 
thought it depended on the degree of instability demonstrable at operation. He preferred the body 
to-body fusion technique Vy Pridie said that very few needed primary fusion. He also preferred 
the inter-body method which he found the easiest and most successful and which allowed the 
patient to get up after two week Both Vr Newman and Myr Attenboroug) poke in favour of the 
ame technique, but the former remarked that it wa difficult and required much retraction 
Does lumbar tibvositis exist. and vf chat its patholoy \pparently the panel were in 


vreat doubt concerning the tirst part ol the question but recogni eal the entit to which the nar 


is piven Kevarding the pathology Vr Roberts and Mr Charnle thought it wa ilwa a cise 
disorder of some sort Vr Pridie remarked that some patient at least were merely cisvruntled 
people in need of an outlet. Prof w Suv Harry Platt (Manchester aid there was no clinical evidence 
that the syndrome was due to a disc lesion Nodules and areas of round-cell infiltration had been 


found. He thought it was a collagenous disorder of some sort, but the exact patholo V did not matter 


is long as there was no nerve involvement Vr AL. hyve-Brook (Bristol) had no doubt that 
umbar ftibrositis was a real entity If the pain was due to a dise lesion there was no tenderne 
in the muscle Vr Wk Luckey (ondon ad that tender stiff musele vere found 1) in case 
of occupational or postural train, and 2) in muscle pasm, Which could result in secondar change 


in the muscle itself causing persistent tenderne 
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Could the panel explain the absolute increase in sciatica and low back pain Vr Pridiu 
agreed that the increase was real, and put it down to modern life in general with its lack of rest 
low furniture, ete Vr Newman stressed that with increased intelligence went a lower pain 
threshold, and he therefore thought that the present-day better standard of living might be 
significant Vr Roberts did not believe that anyone knew if the increase was real— there was no 
definite evidence 

VrG. WK. Mckee (Norwich), reverting to the papers on lumbo-sacral fusion, asked whether 
the disc should be explored at the same time as the fusion ? Phe questioner thought it should if 
there were neurological symptoms or sign He used interfacetal bone peg Vy Newman agreed 
the dise should be explored if there was or had been sciatica present. Wy Osmond-Clarke remarked 
that absolute operative fixation was not everything, and Myr Pridie thought exploration of the 
disc a vital part of the operation. The president thought the operations should be done separately 
doing one or other as the indications demanded, but My McKee said there were cases where both 
were needed at once Vr Uu Savle-Creey (Manchester) thought that if the disc had been 
explored an inter-body fusion was preferable, but, if not, a Bosworth H-graft was the most 
satisfactory 

Does the panel believe in fusing one or both sacro-iltiac joints 7 Phe panel were not sure that 
either should be fused Vr Shaw believed that both should be fused in cases of sacro-ilia 
arthrith Vr ©. H. Cullen (Manchester) thought it was indicated in post-traumatic cases, and 
Vr WL. lacker remarked that true sacro-iliac strain was a very rare lesion 

Can a cervical disc lesion cause low back pain Vr Osmond-Clarke thought not, though 
both could occur together. But a big lumbar disc prolapse could pull on the theca and cause pain 
higher up the back Vr John Charnley (Manchester) referred to the condition he called ‘ acute 
vlaucoma of the cise which could be recurrent and lead to fibrosis and later sequestrum formation 
inthe disc. This introduced the era of mechanical failures in the disc, but he thought there was no 
real prolapse until pain was felt below the level of the thigh. My Ro H/. Metcalfe (London) described 
his personal experience of cervical spondylosis, and thought that the aggravation he had suffered 


from short-wave diathermy was due to congestion and swelling around the intervertebral foramina 


Vr bk. ©. Durbin (texeter) asked for the panel's indications for lumbo-sacral fusion, ¢ xcepting 
dise prolapse The president thought the main indication was pain, persistent, disabling, and not 
relieved by prolonged conservative treatment Vr Roberts thought it vital to make a diagnosi 
first Ninety-nine times out of a hundred we did not know why they had pain, and therefore 
the operation must be a rare one We must first be convinced that there was some truly local 


lesion. My Pridie thought it should be done for those patients who had a recurrence of symptoms 
after removal of a disc Vr Osmond-Clarke, while agreemy with the president's indication, thought 


this should include any local instability, and recommended that more use should be made of 


discogram Vr Newman said the indications must be based on clinical assessment, those with 
chrome pain or recurrent sharp attacks at short intervals being the most suitable Vr Blundell 
Jones remarked on the difficulty of defining the correct level for fusion. He thought that the patient 
should have had symptoms for not le than a year, and found local infiltration and tilms taken 
dunng bending useful adjuncts to correct localisation. Usually one had to await the appearance 
of definite radiographic changes. Myr Attenborough asked whether one could assure the patient that 
operation would relieve the symptoms. He himself was doubtful of thi Vi Shaw said one must 
insist on the presence of a local lesion The operation was usele if there was pam at other 
levels 

How high did the panel asse the p hogentc element in low back pain Vly Shaw remarked 


that in his sernes six patients had been labelled psychogenic and all had been cured by operation 
Vr Roberts did not think that this necessarily meant that they had had organic lesion 
What did the panel think ave vise to the greatest difficult n differential diagi 


Vr Osmond-Clarke was convinced that the telephone should take the highest place Vr | FR 
Iymstrong pointed out that at operation 2 per cent were found to have some form of tumour 
within the spinal canal. We should be prepared to make more use of myelogran but not as a 
routine 

Vr Jo S. kilts (Southampton) asked ihat place, if an vas there for manipulation 1 
hack pain and sciatica Vr Roberts thought it was criminal to manipulate under anaesthesia 
except in the case of the young woman with little or nothing wrong with her. My Pridie said that 


life was just one ng manipulation He thought it a most valuable weapon, but one that should 
never be used in the presence of a tension lesion. The president said he found that straight distraction 
under anaesthesia was valuable but that other manipulations were dangerous Vr Milvee said 
that recently he had stretched all patients on a special table without anaesthesia before applying 


a plaster jacket in hyper extension and thought he was getting improved result Vr Blundell Jone 
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felt that there was a place for manipulation u the later staves of treatment Vi / hy ud 


he did not believe that a dise could be ucked back and stay back 


One-third of a rthopaed it-patient nplained of ha us had the par ” 
fov opt etn ast number I hie panel had none and on thi atistactory note the meetin 


was adjourned 


Controlled movement in the treatment of congenital dislocation of the / 
Ilughe (oswestry howed a film. He had devised a modification of the Burke splint which al ved 
movement in the coronal plane and in which the devree of abduction of the hip « ikl by ulpusted 
lo the metal basis of the plint four ball castor were ittached on hort le and the tilt 
demonstrated how the child could move about the tloor when tace downwards | the use of at 
arms and controlled abduction-adduction movement at the hip 

Recovery from poliomyelitis Jr Sharrard (London), introduced by Mr Jot 
Janne reported the result of an investigation on 140) pohhomyelit ca each observed f 
thirty-six months with the object of discovering how long and to what extent gain in power 
paralysed muscles might be expected to continue Phis paper is pul hed in ft elsewhere 1 
this number of the Journal 

Treatment of frozen" shoulder by manipulation and cortisone /iv Wo 
reported the results in twenty-two patient vith frozen brotalder rom he had treate | 
manipulation together with an intra-articular mypection of Cortiscone 11 
ol oluti Thu Va followed by pl rotheray Line it 1 twe 
houlder ive excelient of xd result Hle thought his result ere better tha t! o te i 
obtained by other methods but admitted that thi vas onl i that e la od 


control 


The results of a re-alignment operation in the treatment of recurrent dislocation of the 


patella Vy (London) ciscussed the result fare-ahyvoment operation tor recurrent 
dislocation of the patella performed at Oxtord thirty knee thie ert ol the imentur 
pat llae ben tra posed downward media ith release ol the iter mary. thre puate i 
In twenty-seven knees there was known to have been no recurrence of the di ith brut 
patient had a sense of tatoiit was nocase of later pate ralarthrits ilt 
third of the patients had slight aching at the end of a heavy day. He stressed, however, that none ha 
vet reached the age of tilt | ew of the reports of the poor « lita f the patellar articula 
urlace in Case i! vhich the patetia acl toe excised’ tor this « bitte tye midered whether 
results were an indication that me recovery might take place iter uur patients had deve prod 
ome degree of genu recurvatum which he thought was due t iscle imbalance mecreased | 
later vrowth trom the pulling-down of the often high patella. mone had curred when tl erat 
had been performed after the age of fourteen, which he therefore believe the ve 
limit for this type of operation 

Adaptation to adversity Vr J. Stanger and Myr V. Tod Newcastle-upon- Tyne 
a film, to which introductory remar\ vere made by Myr Gordon film Showed the 
impressive and inspirin ibility of three severely crippled pet is wok after the ‘ und 
to carn their living hie vere a woman who had lost in childhood a her ta trot! mana 
through the carpus from frost-bite and who earned her living as a cleaner, 2) a man who had t 
both arms and one eve from war wound vho worked as a clerh i 1 i$) a woma V ote 
birth pals of both arn vho did everythin even tine embroider vith her teet 


Tendon transplantation in the prevention of foot deformities after poliomyelitis in 
children / London ed the re iit ol tenders transplantation in the 


prevention of deformity of the foot in 147 cases of polromyelitis in children clividedd these 
into nineteen Case ol calcaneu eivht of calcaneo-cavo-varu thiurt ol caleaneo-ca ) i i 
thirtv-nine of medial cavu twenty-nine of plang alyvu and twent two of iru 
these, forty-eight were unaltered, sixty-three were improved, and thirt ix were worse Heremarked 
that remtorcement of a completely paralysed calf never overcome iostroy titnalis antervor, but 
if the latter is weak such an operation may result in equinu The p rati ere 
1} to remtorce the weak anatyonist. and 2) to tran plant the activel cle t i site 
vhere it would be tunctionally useful It was ¢ ential to correct tructural « 1) first a 1 te 
protect the transplant for several month lhe danyers lay u producing instability, over rrecty 
or secondary detormit' He then gave details of the anous transplants used in each type of 


deformity 
The treatment of osteoarthritis of the hip by osteotomy / /’ Campbell and My 


Jackson (Harlow Wood) presented a paper on the treatment of osteoarthritis of the hip by osteoton 


ot. 37 B, no. 1, FeBRUARY 1955 


168 PROCEEDINGS AND KEPORTS OF COUNCILS AND ASSOCIATIONS 


Phe operation done by Mr S. A. S. Malkin was a simple abduction osteotomy at the level of the 


lesser trochanter without deliberate medial displacement of the shaft The essentials were to 
divide the bone and to correct deformity. Of forty-six hips so treated twenty-five gave no pain 
and fifteen only slight pain Ihis relief of pain was the most valuable result of operation and 
improved rather than deteriorated with the passage of time Most patients were left with 10-30 
degrees of fixed flexion, and in only eleven were there more than 40 degrees of movement The 
disadvantages were 1) the long stay in hospital, 2) knee stiffness, 3) loss of flexion range (40 per 


cent diminished, 17 per cent increased), and 4) the difficulty of applying a hip spica on very fat 
patient They now used internal fixation to allow early movements and recommended slight 
overcorrection to allow for the adduction which tends to recur later 

This paper gave rise to a lively discussion in which many speakers yorned. Various forms of 
internal fixation were recommended, including the Bosworth pline The plate recommended by 
Vr Lipmann Kessel (London) had the merits of impheity and rigidity. Kegarding the mechanism 
of the rehef of pain, simple correction of deformity and possible alterations in the position of the 
upper fragment were offered as explanation \ttention was called to the frequent subsequent 
increase in joint space after such osteotomue 


Tuberculosis of the greater trochanter \/y Mc Neur (Melbourne) and My Pritchard 


(Liverpool) reviewed thirty-eight cases of tuberculosis of the greater trochanter treated at the Royal 


National Orthopaedic Hospital in the last twenty-five year [hey differentiated those that were 
primarily an osteitis and those primarily a bursiti Most cases occurred between the ayes of ten and 
forty. Conservative treatment had given poor results, with frequent recurrence (peration gave 
better results, particularly since the advent of suitable antibiotic ight patients later developed a 


tuberculous hip joint. Seven of these had been treated by complete excision of the greater trochante1 
but it was notable that many hips had not been involved until many years after operation and that 
all had started as a tuberculous synoviti Vr lS. kvan Alton) remarked on the poor evidence 
of the association between operation on the greater trochanter and later hip involvement, and 
asked how in any case could one avoid doing a virtually complete excision if eradication was to be 
ce ful ¢ Vi kW. Butler (Cambridge aid he also had been depressed by the results of 
conservative treatment. He stressed that it was essential to do a thorough excision, particularly 
of the ramifications of the bursa which might extend far into the glutei and also posterior to the 
hip capsule, a potential source of hip infection. This excision might involve some danger to the 
sciatic nerve. He had even seen one case in which the proce had tracked down the thigh and 
produced a sinus in the popliteal space 


Clinical Meetings 


During the afternoon of October 22. members of the Association attended and vreatly 


appreciated clinical and operative demonstrations given by the stafis at the following hospital 
Guy's, King’s College, the London, the Middlesex, the Royal Free, St Bartholomew's. St George 
University College, the Westminster, the Hospital for Sick Children, and the Royal National 
Orthopaedic Hospital and Institute of Orthopaedi 


Clinical Meeting at St Bartholomew's Hospital 


Arthrodesis of the hip: long follow-up = My S. 1. Higgs reviewed the history of arthrodesis of 
the hip jony fusion had been achieved in thirty-four out of thirty-eight patients operated upor 
by him and Mr tl. M. Robertson. From 1942 to 1952 they had performed twenty arthrodese 


for osteoarthritis of the hip in twenty-two patients, of whom seven had been followed for tw 


years One operation failed, but fusion was obtained later, one patient had emigrated, the 
remaining five all showed bony fusion and had been examined lately. The patients could all manage 
standing, sitting, stairs, public transport and walking from half a mile to six mile one was a milk 
roundsman and another a delivery postman. Two could not manage their shoes and sock 


unaided 

Displacement osteotomy for osteoarthritis of the hip: results more than ten years later 
Vr H. Jackson Burrows had records of displacement osteotomy and plaster immobilisation 
personally carried out more than ten years before, for osteoarthritis of the hip in twenty-two 
patients. Of the fourteen patients traced, five were dead; the surviving nine were examined 
eleven to eighteen years (average thirteen and a half years) after operation and assessed by Mr 
A. HG. Murley and Mr FE. Shepherd as to pain, stiffness, and restriction of walking. There was 
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no pain at all on the affected side in three patients (one of these had a left osteotomy twelve year 


igo, and a right cup arthroplasty two vears ago; the left hip had remained painle the meht wa 
painful Five patients made slight complaint as follows a bit stiff in wet or foggy weather 
very occasional pain in damp weather occasional ache in wet weather in occasponal 
twinge, . and mienlerate pain since a fall fourteen year after Operation One patient wa 
unreheved by osteotomy, but was cured of his pain two years later by arthrodesi The average 
range of hip flexion preserved was 43 degree Three patient operated upon betore the practice 
of fenestrating the back of the pla ter trom above the knee to below the heel at four week had 
difficulty with shoes and stockings, two having ke than 90 deyvrees of knee movement Iwo 


patients were disabled by arthritis of the opposite hip, but the other seven could walk from halt 
amile to six mile Mr Burrows regarded osteotomy as the most reliable of all operations for 
osteoarthritis ot the hip 

Arthroplasty of the elbow S howed three patients illustrating the virtue of 
concomitant proximal elongation of the ulna by a sliding graft to produce a ood. or even 


exaggerated, olecranon that gave good leverage tor the tricep 


Elmslie’s scene for overlooked rupture of the lateral ligament of the ankle  \/) // 


Ja kson Burrow tilled that Nilsonne 1932) treated this condition by tenodesi of thre peroneu 
brevis (described pan Galhe in 1913 tor peroneal paralysi upplemented by transter of peroneu 
brevis to peroneus longu Iwo vears later, Elmslie 1934) devised a more anatomical tascial 
repair for both antenor talo-fibular anterior and vhen necessary, caleaneo- fibular middle 
fasciculi, replacing them by loops of fascia lata passed through drill holes in tibula, talus and 
calcaneum Phis operation received le attention than an elaboration of Nilsonmne tenodest 


Watson-fJones 1940) in which the anterior talo-tibular anterior fasciculus was reconstructed a 


im belmsthe operation but by tendon instead of fascia The detects of tenodesi vere permanent 
disorganisation of the peronel and neglect of the calcaneo-fibular middle fascieulu shich wa 
ruptured in those patient who needed operation most In Watson- Jone operation Vo i belh 
had avoided drilling the talus by passing the tendon round the lyamentum cervict shich extend 
from the outer part of the neck of the talus downwards to the upper aspect of the caleaneum 
Jones 1944 Mr Burrows had found this a good way of anchoring the fascial strip im the 
corresponding part of reconstruction. | xampole ot the excellent results of thi operation 


were shown 
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Livingstone 


Results of some unusual operations for the restoration of furtction in the upper wereer 


Vr Uu Coltavt demonstrated the tollowing ex: amp hea f distal ha f ununiled ulna 
in two patients who had previously undergone grafting unsuccessfully, one for Monte ia fracture 

dislocation and the other for fracture of both bones of the forearm. The case howed that excision 
of very much more than one inch of the distal end of the ulna was compatible ith excellent 
function Triceps tol eps transplant Iwo patients were shown in whom the whole tricey had 


been transplanted into the tendon of the paralysed biceps through a single medial a 


Powertul, well controlled flexion of the elbow was regained, and ipination wa tre thened 
Intermetacarpal ilia vaflt for opponens pais) [he insertion of a large triar ilar i 
bone through an incision in the thenar web had provided an ca vay Of maintain the tl 

in the position of function lendon transplant for opponens pal Phe extensor carp ulnar 
though not often used for this purpose, had proved an excellent choice, because it was a nergist 
and because it pro ded a Opposing pull lhe tendon letached trom at rhion via 
transferred round the ulna trom back to front, and was attached to the extensor bre 1 


tendon previously separated trom its belly and transferred to the front of the wrist. The advantage 
of the method seemed to outweigh the disadvantage ofa subcutaneou inastomeosti 

Bilateral Syme’s amputation My //. Jackson Burrows showed an appliance maker of fort 
three who had had a Syme's amputation of one foot at the age of eight year ind the other at 


thirty-seven for trophi disturbances after ponomyelitis in early infancy, a supposedly unsuitable 
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CAM The patient had made his own prosthesis till recently; his principal pastime was skating 


and in the last three years he had learnt to ski 


Painful, localised sclerosis of bone Robertson Showed a woman, aved twenty-eight 
with tibial pain of twelve months’ duration, who presented symmetrical fusiform thickening and 
Clerosis of the diaphysis of each tibia, narrowing the medulla There were no evident blood 
change Wide biopsy showed osteosclerosi from thickening of trabeculae, and also marrow 
fibrosis. The pain disappeared after the biopsy and was still absent a year later 


Multiple epiphysial dysplasia: patients from three generations \/y /odinuwnd Shephard 
showed three generations of patients from a family that included six affected individuals in four 
veneration 


Alcaptonuric arthritis Harrold showed two patient In the first, an electrician 
aged fifty-three, the diagnosis of aleaptonuria had been made by Sir Archibald Garrod on the 


third day of life Ihe parents were first cousins, and an elder brother had alcaptonuria I he 
patient had suffered from mild pain and increasing stiffness in the back for thirteen year 
Intermittent left-sided abdominal pain had also been noticed. Swelling and stiftne of the knee 


had started about twelve months ago. The spine was fixed in a rigid thoraco-lumbar kyphoscoliosi 


The left knee presented a small effusion and limitation of flexion. Radiograph howed caleitres 


intervertebral cise light osteoarthritic Changes in the knee and erosion and sclerosis of the 
ymphysis pubs The second patient, a woman of fifty-seven, had first noticed backache when 
thirty-nine seven years later, aleaptonuria had been diagnosed in her and her brother | [or 


George Graham, who had noticed subconjunctival pigmentation when she attended for some 


independent complaint Although the severe backache had subsided, stiftne vas pronounced 
and in this patient included the cervical spine She also had pain in the pubis and in the teft 
houlder Her radiographs showed, besides the caleitied intervertebral dis mottled calcification 
of the costal cartilages and erosion and sclerosis of the pubic sympliysi Mr Harrold demonstrated 
various features of the condition, including the pigmented stiffened auricular cartilages and the 


colour Changes produced in the urine by oxidation and by adding ferric chloride 


Historic exhibits = Iexhibits were displayed in the Great Hall of the Hospital illustrative of it 
emght centunes of history, including a minute of 1596, appointing John Izard to be Bon tter 
to the Hospital Writings and specimens were on view illustrating the contributions made t 
orthopaedics by Percivall Pott, James Paget, Thomas Smith, Howard Marsh, Archibald Garrod 
Kk klmshe, and other past members of the statt 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 
ROBERT JONES LECTURE 1955 


Protessor Bryan Mebkarland has been appointed as the Kobert Jones Lecturer at the College 
in 


UNIVERSITY OF OXFORD 
LECTURES AT NUFFIELD ORTHOPAEDIC CENTRE 


Phe lecture programme for the Hilary Term, 1955, includes the following: January 13, Ma 


©. Hollister, Jun Internal Splinting of Fractures Kebruary 3, Dr E.G. L. Bywate 
lhe Natural History of Kheumatoid Arthritis February 24, My /. ¢ Scott Kesults of 
Conservative Treatment in Fractures of the kemoral Shaft March 17, Professor O. Scagliett 


* Diagnosis and karly Treatment of Congenital Dislocation of the Hip 


UNIVERSITY OF LIVERPOOL 
DEGREE OF M.Ch.(Orth.) 


Phe examination for the degree was held in December 1954. Six candidates entered and two 
were successful in gaming the degree. They were: Mr B.S. Jones, of Lagos, Nigeria; and Mr M A 
Vali, of Karachi, Pakistan. The external examiners were Mr H. Jackson Burrows, of London 
and Mr Norman Capener, of exeter. The internal examiners were Mr Norman Koberts, Mr Erw 
Wardle and Professor Bryan Mebkarland 
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SCIENTIFIC SOCIETIES AND REGIONAL ORTHOPAEDIC CLUBS 


The Bone a 


THE BONE AND TOOTH SOCIETY 


nd Tooth Society held a sympostum on Vitamin D and Bone at thi 


of Orthopaeds Koyal National Orthopaedic Hospital, London, on September 30, 1954.0 Profe 
Kk. A. MeCance was in the chair 
Qualitative influence of Vitamin D on bone Sy) /idicaid Mellan! ive evidence to show tha 
Vitamin 1) acts on end organs as well as controlling the absorption of calcium from the gut. It wa 
possible to vary the amount of Vitamin |) intake of puppies without altering the amount of calciun 
absorbed and the amount cde posited in comparable bore Vet these bone varied greatly m ther 
\ kK ratio weight of ash divided by weight of dry, fat-free bone le veight of ash the maller 
‘mount of Vitamin I) producing thicker bones with a low ratio, and the larger quantity 
producing thinner and stronger bones with a high A K ratio Thus Vitamin 1) atteected the qualit 
of the bones formed quite apart trom its effect on calcium ab orption. Calcium balance estimati 
could therefore be misleading as a measure of the effticiencs of proce ‘ ot bone calcittcation 
Distribution of large dose of Vitamin /)) Kod described stuche out 4 
collaboration with lors Cruickshank and Armitage one clay ifter a vile massive dose « 
} milligram ergo-calciterol, rat howed 6 per cent ol the dose i the wer and other organ il 
17 per cent in the faece Phe liver appeared to be the main de prositan Lhe significant amount 
found in the kidneys could have metabolic implication Much of the dose disappeared and ist 
have been broken down into mactive product More recently, paper-chromatography had | 
used to tollow the tat vraded dose ent rachitic rat \tter Vitam 
in liver, kidney and taece on the second da the liver store ropped MW) per cent Vitamin ID 
estimation vere also done on faeces of patient ufferiny tron teomaiacia and steatorrhea, a 
of one normal individual, who were receiving 2O milligrams ergocaleifero! uly for a number of 
da No Vitamin 1) could be detected. thi ivvested that le than | per cent tf the close i 
present in the faece Phis tinding was in marked contrast to the find in rat 
Effect of Vitamin D on renal reabsorption of phosphorus /)) with 
and Dy Senior, recalled that earher experiments on the effect of Vitamin renal real 
of phosphate had produced contradictory result I here is ove more choulbt ther a f 
ts Claimed actions on the kidney were direct or mediated b © mothe t the paratl | 
In studies on patients with bone chanyes of ricket r osteomalacia and 1 hich the biochemrea 
chanye resembled those of Vitamin deticrenc a technique pl hiacl beer 
employed enabling pho phate clearances lomerular filtration rate and tubular real rption t 
determined at pla ma phosphate levels of 3 to 18 milligran ninary result 
contirmed that the kidney tubule has a maximum rate of phosphate reab orp inal that hiet 
patient vere treated with Vitamin 1), phosphate reab orption mecreased marke et ‘ 
this increase of phosphate reabsorption occurred without appreciable hange plasma ca in 
level If, therefore, the kidney tubule were influenced via the paratl il thre it i ike 
that the parathyroid vere controlled b ome factor other tl in pla i i ove Miaore mip 
one could Up pose that Vitamin acted directly on the kidne tubule, but iif tl ere ve 
would arise in explaining previous work on patients with h poparathyroidiss 
SOUTH-EAST METROPOLITAN REGION ORTHOPAEDIC CLUB 

\ meeting was held at Pembury Hospital on October 2, 1954 Vy fo HL Mayer st ed 
twenty-three case all of considerable interest much that time tor list usston proved 
unfortunately rather short 

[hese cases included, first, a ‘roup of three Case of epiph lal foci ol tuberculosis in the knee 
Ihe first, treated by immobilisation, antibiotics and repeated aspirations hy ed healin th a 
full range of knee movement [he second had been treated similarly ex ept for an exy ration 
of the cavity, followed after an interval by a second ¢ xploration and packu of the cavit vit! 
cancellous bone chips mixed with streptomycin and PAS, followed still later b t fusion of the 
outer half of the femoral epiphysis to correct an increasing genu varum bull knee movement 
and a discrepancy in length of only three quarters of an inch were achieved The third was treated 
by fusion of the epiphyse vith preservation of normal epiphysial growtl with resulting disparit 
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was no local histological evidence of neurofibromatosis though the child has café-au-lait patches 


and his mother has frank generalised neurofibromatosis. His sister also has café-au-lait patches 
Next there were a group of three cases of polyarthriti rhe first seemed to a majority of 


members to be probably gouty. The second was thought to be a rheumatoid arthriti in a subject 
of psoriasis. The third was probably a true psoriatic arthropathy 

A group of arthroplasties of the hip included a girl of twenty-five, suffering from rheumatoid 
arthritis since the age of seven, who had had a Stamm arthroplasty of one hip and a Batchelor 
arthroplasty of the other. Function of both hips was excellent and the good stability of the Stamm 
arthroplasty, despite a radiographic appearance strongly suggesting extreme instability. was a 
subject for comment. An excellent functional result in a bilateral Smith-Petersen up arthroplasty 
was thought by some to be related e pecially to the satisfactory preservation of the length of the 
femoral neck on each side A case of old unreduced congenital dislocation of the hip was shown 
after Smith-Petersen cup arthroplasty followed by rotation osteotomy of the upper femoral shaft 

\ patient with rheumatoid arthritis had been treated by modified Judet arthroplasty of the 
right hip using an all-metal prosthesis, and arthroplasty of the left knee kor the latter a new 
prosthesis had been used which converted the joint into a simple hinge by a metal prosthesis fitted 
to the lower end of the femur after excision of its articular surfaces. The lateral ligaments of the 
joint had been preserved to achieve stability. Mr Mayer re ported encouraging results with the use 
of this prosthesis in a total of six cases done recently and he demonstrated the prosthesis and 
described the method of operation 

A case of slipped femoral capital epiphysis illustrated the unusual ¢ omplication of an irreducible 
over-reduction after the gentle use of the Leadbetter manoeuvre to reduce an acute slip. Open 
reduction was undertaken as a preliminary to nailing, and the child. aged eleven had regained 
normal function of the hip, with no radiographic evidence of avascularity of the head fragment 

Mr PL. Richardson showed an ingenious modification of the usual cassette tunnel for taking 
pelvic rachographs on the orthopaedic table, by means of which a lateral « xposure could be made 
underneath the drapes, and which allowed the operator to stand clear of the rays during « x posure 

Dr A. B. Wayte, of the Radiotherapy Department of Guy's and Pembury Hospital 
demonstrated radiographs showing the regression of osseous secondaries from a care moma of the 
breast treated by androgens with complete restoration of normal bony structure where the bone 
appeared to have been completely destroyed 


NORTH-EAST METROPOLITAN ORTHOPAEDIC CLUB 


A meeting was held at the London Hospital, Whitechapel, on November 6, 1954. under the 
chairmanship of Mr H. Osmond-Clarke. Cases shown by Mr Osmond-Clarke. Mr © J. Vaughan 
Jackson and Mr Alexander Law included the following 1) A child of thirteen months with 
bilateral dislocation of the knees and hips After discussion, the diagnosis was thought to lic 
between gargoylism, Morquio’s disease, and arthrogryposis; treatment of the knees should consist 
of wedging plasters, possibly followed by open reduction. It was agreed that the hips should be 


ETI 


left untreated. 2) A case of bilateral dislocation of the patella. 3) Flail shoulder in a boy of 
years Cases of avascular necrosis of the lunate, post-traumatic arthritis of the wrist. and 
osteochondritis dissecans of the elbow were also shown 
The meeting finished with an interesting colour film of the Putti-Platt operation for recurrent 
dislocation of the shoulder, made for Mr Osmond-Clarke by Mr RO Ruddick of the Photographie 
Department 
CLUB 


Ihe ABC.) Club members comprise all the British and Commonwealth surgeons who have 


visited the United States of America and Canada, and the American and Canadian urgeons wl 


have visited Great Britain, under the reciprocal scheme of Travelling Fellowships sponsored by 
the American and British Orthopaedic Associations 

On October 20, 1954, members met at a dinner at the Royal College of Surgeons of England 
at the invitation of the president of the club, Sir Reginald Watson- Jones \ warm welcome wa 


given to four new members — 1). M. Brooks of London, G. P. Mitchell of Edinburgh. H |. Richard 
of Oswestry, and |. N. Wilson of Cardiff The presence, as a guest, of Dt James A. Dickson of 
Cleveland caused much pleasure, particularly in view of the work that he did in furthering the 
idea of travelling fellowships when he was president of the American Orthopaedic Association 
The president read letters from Lord Webb- Johnson and from Dr Ro I Harris, both regretting 
their inability to be present Many messages of greeting were received from American and 
Canadian members of the club 
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After dinner superb colour slides illustrating the 1954 tour in Ameneca and Ca ula 
ry Mr G. Mitchell and Mr H. J. Richards, and members were delighted to see man 
known personalities of Amencan orthopaeds m the screen. Ther is universal agrees 
ull who spoke that great benetit to orthopae hesan the english speakin vorld derive 
travelling fellowships, and that every member should do all in his 4 er to ensure the 
if the scheme 

CANADA 
CANADIAN ORTHOPAEDIC ASSOCIATION 
ARRANGEMENTS FOR 1955 MERLING 

fhe arrangements for the annual meetiu of the Canadian Orthopaedime A ati 
ire as follow \ clinical day will be held in) Loronto on iturda June 25. nee 
the combined meeting of the British, Canadian and Ontario Medical Associat Vie 
iitors will then proceed to the Seigmory Club Province of Quebec, either t Cal 
the meeting will continue from June 27 S00 At embers of the Orthopaedic Secti rf 
Medical Association attending the combined ecting in Toronto are 
the meeting of the Canadian Orthopaeds \ Kiation and to take an acti part 1} | 
Papers from members of the Britis! roup wall be welcome It is req teri that t} ‘ 
present a paper should ubmit the tithe and a bref abstract to lr |. Gord Petr ( 
the Programme Committee, Suite 12, 1374 Sherbrooke treet West, Montreal, Vrowvi 

The Canadian Orthopaedic Association hopes that as many member ft the rit 
possible, with them wive will tind it possible t ittend the meetu [ransport il t 
for them from Toronto to the Seagmory Club and everythiu 1 bole l be done t 
in obtaining suitable accommodation both in Toronto and at the Clul 
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EAST AFRICA 
ASSOCIATION OF SURGEONS OF EAST AFRICA 
ANNUAL CONFERENCE, 1955 

The Association of Surgeons of Kast Africa met at Makerere College Kampala, in Uganda 
from bebruary 2.5, 1955. The Conference wa opened by His Excellency the Governor of Uganda 
in the Main Hall of Makerere College and the presidential address followed 

[hereafter there were clinical demonstrations in the Mulago Hospital and in the Medica 
School of Makerere College, and a symposium was presented in conjunction with the Uganda 


Branch of the British Medical Association. The Annual Golf Competition was held on February 5 


and there were visits to places of interest around Kampala, including a visit to the Owen Falls Dam 


RUSSIA 
ACADEMY OF MEDICAL SCIENCES OF THE U.S.S.R.. LENINGRAD 

COMBINED SANATORIUM, ORTHOPAEDIC, AND SURGICAL TREATMENT OF SKELETAL TUBERCULOSIS 

\ report has been received, through the Soviet News, of the present trends in the treatment 
of skeletal tuberculosis in Kussia Phe paper has been prepared for this Journal by Professor 
VG WKornev, a member of the Medical Sciences of the USSR. and Director of the Leningrad 
Institute of Tuberculosis and Bone and Joint Disease 

Professor Korney recalls that an effective organisation for the treatment of skeletal tuberculosi 
was lacking in Russia before the time of the Kevolution. Treatment at the few private country 
hospitals was accessible only to the privileged few, and the many thousands of ordinary patient 
with extensive disease were regarded a hopele chron and received practically no treatment 


at all In 1936 the Soviet Government made provision for the in patient hospital treatment of 


all patients with skeletal tuberculosis for so long as was necessary, and country ho pital 
and sanatoria were established in many parts of the countr \t the same time the Leningrac 
Institute of Surgical Tuberculosis and Bone and Joint Diseases was created to co-ordinate the 
work of all the bone tuberculosis institution to tram pecial t and to conduct clinical and 
laboratory research in this and allied treld In consequence partly of these administrative measure 


and partly of improved methods of treatment, a striking reduction in the incidence of severe 
destructive disease has been observed and the prognosis has become much more favourable 
Research work — Iixtensive clinical and pathological studies have been undertaken to determine 
the pathogenesis and evolution of tuberculous lesions of the larger joints, especially the hip and 
the knee: and it is claimed that experimental model have been obtained in rabbits and doy 
of a chronic specity bone lesion which under certain condition passes on to the yornt and to soft 
tissue as i man We now successfully use the artificially induced tuberculous areas in bone 
as models ior experimental therapy conducted under radiological, bacteriological and histologica 
control 
Pathology of joint tuberculosis =n the basis of this research, Professor Korney concludes that 
tuberculous inflammation of a joint of haematogenous origin begins first in the bone adjacent to 
the yornt, and not im the synovial membrane Isolated tuberculous foci are formed in the pong 
bone of the epiphysis and metaphysis a tuberculous osteitis or osteomyeliti This proce 
develops slowly and insidiously without causing noticeable symptoms Thu the pre-arthrits 
stage, is the first stage of a three-phase evolution of tuberculous arthritis. [In the second or arthriti 
stage, there ts inflammation of the joint tissues proper. The third, or post-arthritic stage, is occupied 
by gradual walling-off and repair 

Much importance ts attached to nervous retlex influences proceeding from the primary focu 
in the bone [he same nervous retlex influences, which later issue from the diseased joint, explain 
the characteristic dystrophic changes that occur in the bones osteoporosis, destruction, disturbance 
of growth) and in the contiguous muscles (contracture, atrophy), and also the vegetative disorder 
which are so frequent in cases of joint tuberculosis The longer the source of nervous receptor 
iritations Continues to exist the greater is their influence on trophie functions and on the persistence 
of dystrophic change 
Treatment = The importance of early treatment is stressed, and an improvement in diagnostic 
facilities is making early treatment possible in an increasing proportion of cases 

The mainstay of treatment is by a combination of constitutional measures (sanatorium 
regime, with antibiotics) with local immobilisation of the affected joint. But operation is increasingly 


being recognised as a valuable adjuvant especially in preventing recrudescence of the disease 
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Book Reviews 


DEGENEKATIVE CHANGES OF THE SHOULDER JOINT AND THEIR CONNECTION 
WITH SHOULDEK PAIN. By Olof Otsson. 9447 in. Pp. 130, with 63 figures and 30 table 


1953. Goteborg: Acta Chirurgica Scandinavica, Supplement I8L. Price Sw. er. 15 


Phe clinical examination of 828 patients and the dissection of 106 shoulder joints of those 
who subsequently died is a monumental task From this the author has amassed a great number 


of facts concerning the relation between shoulder pain and degenerative changes in the joint 


His findings will serve to emphasise our present knowledge of a number of points, for instance 
that soft-tissue disruption often occur ilently and with increasing frequency with advancing 
age up to 75 per cent of examined specimens in his oldest group and that cardiac disease is a 
more common cause of shoulder pain than is generally supposed: in his series shoulder pain occurred 
almost twice as frequently among patients with evidence of heart disease The term houlder 
joint is used by the author to embrace the gleno-humeral joint, subacromial bursa and bicep 


tendon, but the functionally inseparable acromioclavicular joint is unaccountably excluded and 
was not examined in his morphological preparation This may explain the lack of association 
found in this study bet ween degenerative changes and a history of shoulder pain 
Phe close relation between chronic rupture of the rotator cuff and radiological irregularit: 
of the yvreater tuberosity is instructive 
IABLE 14 
bREQUENCY oF Curr Kuprourt AND OF KOERNTGENOLOGICALLY 


PUBERCULAR TRREGULARITIE 


Irregular tubercle 


5 | 
Cull rupture ) Ww 46 


hic. 58 


There are few conditions in which a disciplined analysis of clinical signs and symptoms 1 
rewarding as in the differential diagnosis of shoulder pain, and it is therefore to be regretted that 


the author has not served the digestif of a more balanced assessment with his splendid feast © 


facts A W. Lipmann Kesset 
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PH SHELE OPERATION An Evaluation of Results in Congenital Dysplasia, Subluxation 
and Dislocation of the Hip Joint. By Ake JaAKonsson. From the Orthopaedic Department of 
Karolinska Institutet, Stockholm. 9-6 in. Pp. 120, with 44 figures and table 1954 Acta 


Orthopaedica Scandinavica, Supplement 15. Copenhagen kjnar Munksgaard Price 1) kr. 18 


Anvone interested in congenital dislocation of the hip would do well to read Ake Jakobssot 


tudy of the part that the shelf operation may have in treatment. His contribution ts clear, concise 
I 


and compre hensive The origin of the operation in ISM, it uly equent desuetude and its revival 
are all graphically described Iwo hundred and thirteen operations are reviewed and analysed 
One hundred and sixty-seven patients were involved, and the author ts to bx congratulated on the 
number he could trace One fancies that he must deal with a more static populace than our 
He assesses the results particularly in relation to whether the patients had been treated for 
congenital dislocation before secondary Case or whether the operation was the first attention 
the patient received primary case He also relates the results to ave, and to the initial 
indications tor the operation hie radiograph are clear here are ome very mteresting diagram 
and models, a most useful discussion of the problems of surgical technique, and some well Considered 
conclusions. The whole work is characterised by a frank and rehable touch which makes it all the 
more commendable Bryan MckarLanp 


EPFECT OF CORTISONE ON THE FORMATION OF TENDON ADHESIONS ANDI ON 
PENDON HEALING. An Experimental Investigation in the Rabbit. By Nils Cakstam. 7 in 
Pp. 111, with 23 figures and 28 table 1953 Stockholm: Acta Chirurgica Scandinavica 
Supplement 182. Price Sw. er. 15 


Phis is a constructive work which will well repay study both on account of the author 
observations and conclusions, and because it is a fine example of carefully controlled research 
Carstam points out that in traumatic and reconstructive surgery one of the main problems 1 
the restoration of the gliding action of a tendon after myury Hle sets out to investigate the 


influence of cortisone in the rabbit upon the healing of tendon, and upon the development of 
adhesions after tendon injury He establishes the fact that cortisone has a marked suppressive 
effect upon adhesion formation and does not cause appreciable delay in healing of a divided tendon 
provided retraction of the tendon ends is prevented. Carstam concludes that cortisone may therefore 
be of practical value in man, particularly for the prevention of adhesions after tenolysis with tendon 
continuity maintained PULVERTAFI 


PRACTURAS DE LA EXTREMIDALD SUPERIOR HUMEKO. By Carlos Eo de Anour 
University of Cordoba, Argentina. 9} 64 in Pp 148, with figure 1954. Cordoba: Lutz 
berrando y Cia, S.A 


Dr Anquin, a surgeon of the Argentinian Army whose volume on paintul conditions of the 
shoulder was reviewed in this Journal (36 B, 347) last year, has written now on the disorders ot 


the shoulder associated with fracture After an historical review, mainly of the methods tor 
classification of these fracture he offers his own nomenclature integrating some of the previou 
classifications, the main groups being intra-capsular fracture fractures acro the tuberosits 
fractures of the surgical neck and complicated fracture The clinical study ts based on per onal 
experience, a fact which gives thi little book a particular interest Phe last chapter describe 
substitution of the head of the humerus by an acrylic prosthesis, of which a model designed by 
the author 1s described Three cases operated by this method are mentioned Of these three 
cases only the last one seems to us to pustify the procedure lhe book ow well illustrated and ma 
be of help to those who can read Spanish |. Trueta 


PERTE DE LA FLEXION Dt MENT PAI LOPEKATION DE CLARK 


SEDDON Francois aide danatome a la baculté de 4) i witl 
4 figures 1954 Lyon brere C ope not for sale’ obtainable trom the author on request 

This brief thesi it contains Ie maternal than the number of page upyest is concerned 
with | M. P. Clark's pectoral transplant for paralysis of the muscles that Nex the elbow. Clark 
original paper is quoted at length, and the modifications of Seddon and other surgeons are 
described; the indications for the operation and the anatomy of the region are discussed in some 
detail Seddon result with seventeen patients are quoted and seven more operated on b 
members of the surgical staft at Lyon, are added Phe latter were all performed for brachial plexu 
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injuries and in six instances arthrodesis of the shoulder was carned out as well. The results were 


good or excellent in five of the seven 

Phis publication ts use ful because it proclaims an Operation that should be more widely known 
It is one of the most successful of all muscle transplants and a really valuable addition to the 
repertory of orthopaedic operation Its inception is due to the inventive genius of Mr Clark, and 
if eponomy is to remain of value, his name should appear alone in the credit title. [am sure that 
Mr Seddon, who was one of the earliest to appreciate the value of the operation and who has 


practised it so often and so successfully, would be the first to agree Philip Witt 


INTRODUCTION A LA PRATION CHIRURGICALE DI LA HANCHI By Jean CHEYNI 
94 ~6in. Pp 104. with 27 figures. 1954. Paris: G Doin & Cie. Price 975 ft 

Phis monograph ts one of a type rarely publishe din England. It consists large ly of asummary 
of the pathology and modern surgery of the hip joint Phe author has carned 


of various aspect 
of the head and neck of the femur and of the round 


out some per sonal work on the blood supply 
ligament. In this chapter he repeatedly makes gracious ac knowledgment of the work of Harrison 
lrueta: indeed he warmly refers to the latter a le Maitre d’' Oxford The author has also 
School of 


and 
worked on the Comparative anatomy of the hip joints of newly born children in the 
Medicine at Dakar, where congenital dislocation of the hip ts rarely found in the indigenous 
From examination of twenty-five post mortem specimens he con ludes that at birth 


population 
the African femoral neck has mu h less anteversion and the acetabulum a greater depth than ts 


Phis is a different point of view from the opinion frequently heard in 


found in Kuropean infants 
correct abduction 


South Africa that congenital subluxation in the hip in the Bantu ts given 


treatment from soon after birth by reason of the way the infants are carried on their mothers’ backs 


hese matters are not discussed at great length, and anybody who has retained a schoolboy 


knowledge of the language can ea ily follow the simple arguments and diagram K. I. NISSEN 


BASIC ANATOMY. ByG. A.G O.B-E., 7.D., M.B., Ch Se., Professor of Anatomy 
and Director of the Anatomical Laboratories in the | niversity of Manchester, and EF. L.. PATTERSON 
10-71in. Pp. vin + 438 


M.1)., B.Se., Sentor Lecturer in Anatomy in the University of Manchester 
EK. &S 


with 286 figures, some in colour Glossary and Index. 1954. Edinburgh and London 
Livingstone Ltd) Price 45s 
Phis is an excellent book for unde ryraduates and others It is not a book of detailed anatomy 


and yet is more than a bird's eye view In their preface the authors state that their chief aims 


are: a) to present basic information about human anatomy and to synthesise 
physiology and clinical 


facts from variou 


subjects into a story that may serve as a bridge between biology, anatomy, 
subjects; b) to attempt to explain briefly how man has evolved and ce veloped, how his various 
cells and tissues are arranged, and c) to pros ide an epitome of the main facts about the variou 
bodily systems. In these and other aims they have been singularly successful and have produce d 
a book which ts informative thought provoking, and eminently readable. A yvlossary 1S provide dl 
line, microscopic and photographie 


for those whose classical vor abularvis hazy. The illustrations 
book to ln 


have been well chosen and clearly produced Altogether it is, within its field, a 


commended contidently Kobert STIRLING 


DEMONSTRATIONS O1 PHYSICAL SIGNS IN CLINI AL SURGERY. By Hamilton Battry 
emeritus Surgeon, Koval Northern Hospital London Assisted by 
Allan Crain, M.B, Senior surgi al Rewvistrar, Royal Cancer Hospital, London Iwelfth 
edition. 9» Pp. 456. with 681 figures. many in colour. Index. 1954. Bri tol: 
Wright & Sons Ltd. Price 38s. Gd 

been allowed 
Nostalgia 
“> yreat a number give 
5315 and 681 
method 


Although Allan Clain has assisted in the preparation of this edition he has not 


to alter much. This is right and proper, for otherwise the book would lose its character 


forbids that any one of its well known picture should be omitted, yet 
ample opportunity for carping ¢ riticisms bor example we suggest omitting bigure 
Figure 315 because tapping the middle metacarpal for a fracture of the s¢ aphoid ts not a 
of diagnosis to instil into a student: and Figure 681 because, on account of its rarity, a student 
five years eve;ry 


sailey Who 


would be better not to know of the existence of a psoas bursa For over twenty 


student on entering the « linical period has bought a stethoscope anda Hamilton 


would like to decide which ts the more essential (,eorge PERKINS 
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FRACTURES AND 


IMPORTANT ANNOUNCEMENT —— 


JOINT INJURIES 


by Sir REGINALD WATSON-JONES 


FOURTH EDITION 


Volume Two of this recognised masterpiece in orthopaedics will be 


ready in April. 


We regret the delay but the revision has been so thorough, bringing 


the Volume right up to date, that we are sure all subscribers will 


agree that it has been well worth waiting for it. 


E. & S. LIVINGSTONE LTD., EDINBURGH AND LONDON 


——— Orthopaedic 


RESECTION-RECONSTRUCTION OF THE HIP 

Arthroplasty with an Acrylic Prosthesis 

By Ors JEAN and ROBERT JUDET, 

J. LAGRANGE and J. DUNOYER. Edited by 
K. |. NISSEN, M.D., F.R.C.S. 

163 pages. 134 illustrations. 30s. 


ARCHITECTURAL PRINCIPLES IN 


ARTHRODESIS 

Second Edition. By H. A. BRITTAIN, 0.B.E., 
M.Ch., F.R.C.S 

208 pages 257 illustrations 42s. 


INJURIES OF THE KNEE JOINT 


Second Edition. By It. S. SMILLIE,O.B.E.,Ch.M., 
F.R.C.S 


402 pages 


451 illustrations 50s. 


Monographs —— 


AN ATLAS OF GENERAL AFFECTIONS 
OF THE SKELETON 


By Sir THOMAS FAIRBANK, 0O.B.E., DS.O., 
Hon.M.Ch. (Orth.), F.R.C.S. 


428 pages. 510 illustrations 55s. 


COMPRESSION ARTHRODESIS 
Including Central Dislocation as a 
Principle in Hip Surgery 
By JOHN CHARNLEY, F.R.C.S 


276 pages. 208 illustrations 42s. 


LUMBAR DISC LESIONS, PATHOGENESIS 
AND TREATMENT OF LOW BACK PAIN 
AND SCIATICA 
By J. R. ARMSTRONG, M.D., M.Ch., F.R.C.S 


236 pages 90 illustrations 42s. 


E. & S. LIVINGSTONE LIMITED 
TEVIOT PLACE, EDINBURGH 
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London Hospital Catgut is made from New Zealand 
lambs intestines, split into 3 ribbons, scraped to 


remove muscle and mucous coat, treated with 
successive baths to remove fat and scraped again. 


London Hospital Catgut 
is manufactured under 


unified control from 


intestine to sterile tube 


OBTAINABLE FROM ALL LEADING 


SURGICAL EQUIPMENT HOUSES 
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Perfect Cast—after 3 weeks’ hard wear! 


THE BANK MANAGER of a small Essex town, 
fell and suffered a Colles fracture. Here is the 
Gypsona cast which was removed three weeks 
later. The thin, even formation is a character- 
istic of a Gypsona cast. This thin, light cast is 
made possible by the high plaster content of 
Gypsona which gives exceptional strength and 


makes it the most economical plaster of Paris 


bandage. 
The clean, porcelain-like appearance of the 
cast, still intact after three weeks’ wear, is 


further evidence of the quality of the fine 
ground Gypsum and the high plaster content of 
this remarkable bandage. 


Gypsona 


TRADE MARK 


PLASTER OF PARIS BANDAGES 


Gypsona bandages are made by T. J. Smith & Nephew Ltd. of Hull 


for their Marketing Organization Smith & Nephew Ltd., Welwyn Garden City, Herts 
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A SPENCER SUPPORT 
for Intervertebral Dise 


In both conservative and surgical treatment of 


intervertebral dise, application of a back support is 


usually indicated.* 


We invite the surgeons’ investigation of Spencer as 
an adjunct to treat- 
ment. bach Spencer 
is individually de- 
signed, cut and made 
for each patient 

after a description 
of the patient's body 
and posture has 
been recorded and 
detailed measure- 
ments taken. Thus, 
individual support 
requirements are 
accurately met, 
The Spencer Spinal 
Supports shown 


were individually 


designed for both 


man and woman 


* Ruptured Intervertebral Dise and 


Sciatic Pain. “* Journal of Bone ating Rigid Spinal 
and Joint Surgery,” 29, 429 437 Brace and outside 


(April 1947). pelvic binder for 
added pelvis 


stability. 


=U 


For further information write to: 

SPENCER (BANBURY) LTD. 
Consulting Manufacturers of Surgical and Orthopaedic Supports 
SPENCER HOUSE BANBURY OXFORDSHIRE 
Telephone 2265 


Branch Office 


LONDON 2 South Audley Street, W. | Delephone : GROsvenor 4292 
MANCHESTER: 38a King Street, 2 Telephone: BLAckfriars 9075 
LIVERPOOL 79 Church Street, | Telephone; ROY al 402! 
LEEDs: Victoria Buildings, Park Cross Street, | (Opposite Town Hall Steps) Telephone: Leeds 4 3082 
BRISTOL: ta Queens Road, Delephone: Kristol 24801 
GLASGOW : 46 St Vincent Street, €.2 lelephone: ChNtral $232 
EDINBURGH: Ceorge Street, 2 lelephone: CALedonian 6162 


Trained Spencer Retailer-F itters resident throughout the Kingdom, name and address of nearest Fitter supplied on request 


Copyright APPLIANCES SUPPLIED UNDER THE NATIONAL HEALIM SEnVICE 
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Getting down to details The ultimate aim of any radiograph is to 
reveal as much detail as possible within the limits set by the subject, the sensitised 
material and the available X-ray output. And in furtherance of that aim, 
ILFORD Intensifying screens are designed to ensure adequate detail without 
having to pay for it in terms of longer exposures, or more powerful equipment 


ILFORD Standard Intensifying Screens 


These general-purpose calcium tungstate screens 
give excellent definition with ample speed for most 
requirements in medical radiography. Available 
on flexible card or extra-flexible plastic support 


ILFORD HY intensifying Screens 


Employing barium lead sulphate as the lumines- 
cent material these new screens are considerably 
faster than Standard screens, particularly at the 
high kilovoltage in the medical range where they 
also give improved contrast 


ILFORD High Definition intensifying Screens 


For use where diagnosis depends on the perception 
of very fine detail. About half the speed of 
Standard screens, but fast enough for chest radio 


graphy with most hospital installations 


ILFORD Fluorazure Intensifying Screens 


Although giving somewhat less perfect detail than 
Standard screens, these extremely fast zinc 
sulphide sereens are invaluable for use with low 
power apparatus or in circumstances wher 


exposures must be reduced to a minimum 


Fuller particulars of all the above screens will gladly be sent on request 


X-RAY INTENSIFYING SCREENS 


ILFORD 


LIMITED 


ILFORD LONDON 


ILFORD 


CUTS PLASTER 


it won’t cut 


This new Desoutter electric power Tool was developed specially to make the removal of 
surgical plasters afastand safe operation —safefor both patientand operator. Thecircular saw 
does not rotate, it oscillates through an arc only a few degrees wide at about 18,000 strokes 
per minute. This ultra rapid short stroke movement will not cut when it is in contact with 
mobile skin or soft material. But when up against hard materials like plaster it is an 


extremely efficient cutter. Please write for the leaflet which explains the method of use. 


DESOUTTER BROS LID 
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Despruu Hude* London 


Vitallium 


Hip Prostheses 


F. R. Thompson Type Moore Type 


13°, 2", 24 


London Splint Company Limited 
69 Weymouth Street, London, W.! 


Welbeck 03/8 9 


XIN 


q 
4 
Diams. 1}°, 1§ 
| 
be Stem 4} 
Diams 13 
Stems 5 


Conn /mproved 
Pneumatic Tourniquet 


Manufactured by Zimmer Orthopaedic Limited 


Inflation hose of Nigh 


quality later rubber. 
e Dopp Kit—Unit packs 
into handy 


compactly 


Sensitive pressure gouge has greater accuracy, 
durability and pressures indicated 
on the dial are carefully calculated so as 
to produce hemostasis in practically all 
patients—even those with hyper- 
tension end obesity 


carrying case 


Convenient pump 
is “bicycle” type 
durable nickel 
plated and easly 
operated. 


Inflation bag 
vulcaniued in 


Aecropione type safety buckle permits 


quick, secure fastening and quick re- 
{ease of circular belt over the infla- 


certainly one of the 
mechanical rubber stems 


tion bag most difficult to produce 


London Splint Company Limited 
69 Weymouth Street, London, W.! 


Welbeck 0318 9 
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Charnley’s Adjustable 
Bone-Holding Forceps \ 


The original design by Mr John Charnley 
Department of Orthopaedics, Manchester Royal Infirmary 


* Designed to cope with every common fracture problem 
* Alignment of long bones automatic 
* Minimum stripping of periosteum 
* Free working surface available for shaping to graft 
These Bone-Holding Forceps automatically the fracture alone are clamped and the relative 


” 


coax the fractured parts to a “ hair-line directions of jaws and handles allow freer 
fit with the fracture line fully exposed, and manipulation of instruments drills, etc. 
hold the reduction in rigid alignment during and ease the task of screwing the 


the fixing of plate or graft. The fragments of _ plate or graft to the exposed surface. \/) 


Made throughout of Sheffield Stainless Steel 
Catalogue No. B2432, pages B452 453 


The jaw opening is controlled by 
a sliding hinge; detachable handle 
clamping device locks forceps. 
Essential feature of the 6 detach- 


able jaws is their V-shape and Is = % 
Fig. 1 
Swivel jaws ensure pressure is evenly distributed, 


and fragments which taper or are of different 
diameters are securely held. 


serrated edges, solidly welded to 
short |” thick shanks for rigidity. 
Jaws are made in three sizes. 


Fig. 2 
Hooked jaws used to Fig. 3 f 
grip a fractured patella Hooked jaw and peg used to grip tractured 
olecranon (also medial malleolus). |” diam 
hole drilled in shaft of ulna or tibia acts as 
Manufactured by 


fixation point. 


| / Fully descriptive folder gladly sent on request 
ttt Heed Office: THE OLD MEDICAL SCHOOL PARK ST. LEEDS | 
LEEDS 8 WELBECK STREET LONDON WI 


Menufecturers of Surgical Instruments, Hospite! Furniture ond Sterilizing Equipment 


Telegrams: Aseptic, Leeds Telephone 20085 (5 lines) London Telephone, Telegrams, Cables: WEL beck 8152-3 
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Blood!/ess 
revolution 


A. 


introduction Of DEXTRAVEN 


has made avatlable for the first time 


lertran solution with cont ed optin 

molecular content which has been referred t 
is narrow fraction dertrar ij 
elevation and prolonged maintenance of | 
olume and normally ensures that over 50 f 
the dextran administered remains in the circul 


tion after 24 hour a longer period than has hes 
possible with any previous blood volume restore 
DEXTRAVEN is the preparation of choice for 
restoration of blood volume. The British 


Encyclopaedia of Medical Practice (Medical 


Progr 1952) states There is little doubt th 


the narrow fraction dertron will revolutionia 


supportive therapy and may be regarded 
as one of the major advances of the year 


Truly a bloodless revolution 4 


Dextraven 


Developed by 


| BENGER ) 


BENGER LABORATORIES LIMITED HOLMES CHAPEL CHESHIRE ENGLAND 
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OBLIQUE FEMORAL HEADS 


AND ANCILLARY INSTRUMENTS 


ORIGINAL MODELS 
by Drs J. and R. JUDET 


Patented in FRANCE, U.K. and abroad 


available in 


OSSACRYL ... OSSACRYL-DURIX ... METAL 


Enlarged weight-bearing 
surface 


Angled Femoral Prosthesis 


The angle prevents rotation, 
A wd pressure forces tend to 


Almost horizontal 
equalise 


ea Cortical bone is retained 
10 additional shaping re- 


quired for recess 


The rounded end of the 
stern allows the take-up 
of any subcapital bone 


absorption Component of body-weight 


in line of weight-bearing 
trabeculae increased 


\ 
DRAPIER Reproduction interdite 


‘Reproduction forbidden) 


Angled Prosthesis with re- 
duced conical stem for 
narrow femoral necks 


Sole Manufacturers 


in France in ULK. 


DRAPIER LUSTERLITE PRODUCTS LIMITED 
41 Rue de Rivoli, Paris 1 56 Devon Road, Leeds 2 


Also available from our Agents 


XVill 
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ees rABLE enlarges the field ot 
action in a general operating 
theatre. 

It meets all the requirements of 
both general surgery and orthopaedic 
surgery, and is the answer to the 
problem of a hospital that needs 
also an orthopedic table but has not 
the theatre accommodation. 


AS A TABLE FOR 
GENERAL SURGERY 


ADAPTABLE 
TO THE NEEDS OF THE SURGEON 


The “PLAISTOW” 


COMBINED GENERAL AND ORTHOPADIC TABLE 
AS A TABLE FOR 


ORTHOPADIC SURGERY 


THIS TABLE CAN BE 
FITTED WITH OUR 
ONE-LEVER SELF-LEVELLING BASE 


hull details at ible 


THE MEDICAL SUPPLY ASSOCIATION LTD. 
PARK ROYAL ROAD, N.W.10. West End Showrooms, 95 WIMPOLE STREET, W.1 
Telephone: ELGar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 


: 
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Individual construction by skilled crafts- 


men who take a pride in their contribution 


to humanity . a supply and after- 


sales service second to none these 


are but two of the ways in which V.E.S.S.A 


maintain the tradition of an already 


world-famous range of artificial legs 


IIlustrated literature and particulars of 


nearest fitting centre or agent, covering 


all principal cities both in the U.K. and 


overseas, will gladly be supplied on request 


VOKES 
ERNST 
SCIENTIFIC 
SURGICAL 
APPLIANCES 
LTD. 


(A Subsidiary Company of Vckes Ltd 


WORLD LEADERSHIP IN ARTIFICIAL LEGS 
HENLEY PARK, GUILDFORD Telephone: Guildford 62861 
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MADE BY REMPLOY 


THE TRIPOD 
WALKING STICK 


gives the patient confidence 


This appliance has proved very successful 
in the re-education of geriatric cases 

after leg injuries or operations. 

The firm three-point contact with the 
ground gives remarkable confidence 

to the patient. 

The Stick has also given excellent 
results in the rapid training of children 
requiring assistance, due to physical 
disability, towards walking, or 
re-education in walking. 

Various hospitals carry a stock of 
these Sucks and loan them to patients for 
home use, thus freeing beds more quickly 
For many elderly persons living at home, 
the Stick is equally helpful. 

Made in a light alloy with felt 
padded handle covered in soft leather. 
In two sizes: 

Adult’s: Height 32” to 37’ 
(by adjustment). Weight 24 Ib. 
Child’s: Height 22” to 26” 
(by adjustment). Weight 14 Ib 


Full details available from Dept. JB6 
REMPLOY LIMITED (Orthopedic Group, 
18 Ulster Place, London, N.W.1. 


Factories at 
Glasgow (Hillington), Bristol (Radnor Rd.), Croydon, Merthyr Tydfil, Bolton, Chesterhe ld, Grate 


head 
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STRONG INERT COMPATIBLE 


INTRAMEDULLARY BARS 
LIVINGSTON TYPE 


ADVANTAGES 


. Provides Secure 
Support... 


. Less Extensive 
Surgery... 


. Shortens Operative 
Procedure . 


. X-Ray Control! 
Unnecessary... 


@ Vitallium intramedullary bars are short in Permanent implantation of the intramedullary 
length, with adequate strength to effectively | bar is possible due to its compatibility within 
prevent rotation and flexion of the bone frag- the living tissue. Complete inertness of the alloy 
ments while maintaining longitudinal align- used in Vitallium Surgical Appliances is respon- 
ment. The Livingston type bar, now in use over sible, in a large degree, to the confidence sur- 
five years, has been successfully employed | geons have demonstrated over the years in the 
in the reduction of fractures of the femur, creation of new applications in which Vitallium 


humerus, tibia, ulna, radius and clavicle. appliances have played an important role. 


Order through your surgical dealer 


® by Austenal Laboratories, Inc 


AUSTENAL 


EAST 39th STREET » NEW YORK 16, N. Y. 


p 
Orr 
WHERE 
ESSENTIAL 
| 4 
224 


PHILLIPS recessen wean screw 


* SUPERIOR HEAD STRENGTH 
STRAIGHT LINE DRIVING 


STRONG INERT 
COMPATIBLE \ PASSIVE 
* RUGGED DRIVER SELF CENTERING 


DRIVER SLIPPAGE 


Order Through Your Surgical Dealer 


AUSTENAL 


q 
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Denis Browne Splints 
by 


These splints have been made 
according to the design and measure 
ments supplied by Mr. Denis Browne, 
F. R. C. S. England, Surgeon to the 
hospital for Sick Children, Great 
Ormond St., London. For details of 
diagnosis, prognosis and treatment, we Talipes Hobble 
refer the surgeon to Mr. Denis Browne's 4 Splint 
chapter in Maingot’s ‘Techniques in 


& No. 577A, large, 6!” bar, 5” foot plate 
British Surgery,’’ published by No. 577B, medium, 5!” bar, 4” foot plate 
W. D. Sanders Co., Philadelphia, 1950 No. 577C, small, 415” bar, 3” foot plate. 


First Stave Final Stage 


Valgus Talipes Splint 


No. 578A, large, right or left, 5” foot plate 

No. 5/8B, medium, right or left, 4” foot plate 

No. 578C, small, right or left, 3” foot plate 

(In ordering, please specify whether right Py 
or left is required ) 


Ae 


Infant 

Scoliosis 

Splint Congenital -Dislocation-of-Hip 

No 698 Splint 

This light, aluminum frame No. 780A, large, adjustable frame, 13'.” to 
holds the child with the spine 16!” (outside measurements) 
in the reverse curve from the No. 780B, medium, adjustable frame, 11%,” 
one with which it was born to 13!,” 
but otherwise allows free No. 780C, small, adjustable frame, 9!4” 
movement. It has these ad to 11!4”. 
vantages over the usual plas Splint applied posteriorly with dotted 
ter of paris bed or shell lines showing range of movement permitted 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


In Canada Available through selected surgical supply dealers 
or through our Agents, Fisher & Burpe, Ltd 


Look for the trademark ) 
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for better spinal surgery 


tables and tools 


by TOWER 


BETTER POSITIONING 


ROGER “ANDERSON FRACTURE AND SURGI- 
CAL TABLES offer exclusive suspension at the 
iliac crests and at the upper chest region. Since 
_ the patient's thorax and abdomen are unob- 
structed, he is able to breathe normally and 
blood loss is held to’ a minimum. 
"All weight bearing areas are fully adjustable, 
so the degree of flexion and extension of the 
spine i is fully controlled to give unexcelled lam- 
_inae separation. Exclusive gear-driven raising of 
patient's weight at ‘knees. Table may also 
leveled. Write for information. 


vides superior controlled mechanical retraction. G 
any position. There are no protruding handles to 
fere with surgery. The exclusive Beate 
less steel wrench ar 


TOWER BONE CRUMBING MILL provides idea! 
bone crumbs for better surgery. Because of the — 
unique dividing action of this Mill, the entire 
donor bone is torn into burr-like crumbs. These 
crumbs are physiologically and structurally supe- 
rior for use in bone grafts, spinal fusions, spinal — 
arthodeses. Mill easily operated and cleaned . . 
no contamination or loss from flying bone c 
Write for information. 


Request tree repritt on use of Suboccipital Skuletal 


j q | 
Available for immediate shipment. 
| 
/ | 
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©. BOX 3181, SEATTLE 14, WASHINGTON STEVENS, GENEVA, ILLINO? 


“SCALPEL / 
BLADES 


| HAN DLE 
JBTAINABLE FROM ALL THE LEADING SURGICAL SUPPLY HOUSES. 


Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. 
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SERVICE TO THE LIMBLESS 


DESIGN 


IN STEP WiTH MODERN 
TECHNIQUES 
OF MANUFACTURE AND FITTING 


At Roehampton, the HANGER 
Organisation, for long the fount of 
experience in the limbmaking industry, 
employs nearly one thousand craftsmen 
(many of whom are themselves disabled) 
in the manufacture of Light Metal and 
Willow artificial legs. Most of these men 
have spent their working lives in this 
special vocation, and the result of this 


long and specialised experience is the 


HANGER 


SERVICE TO THE LIMBLESS 


HANGER LEG, acknowledged the 
world over as the finest example of the 
leg maker's craft, and which tor over 
forty years has been approved and 
prescribed by the leading authorities 
in Orthopaedics. Fully equipped and 
expertly staffed Fitting Rooms are 
established in every Ministry of 
Health Limb Fitting Centre in the 
United Kingdom, and the HANGER 
Organisation is represented in nearly 
every overseas Capital. Literature 
and any special information required 


will be gladly sent on request. 


J, E. HANGER & CO. LTD, 


ROEHAMPTON, LONDON, S.W. 15 


HANGER hip lock for artificial limbs for 
amputation of the leg at the hip 


Double swivel pelvic band with spherical 
bearing attachment to socket. The leather 
pelvic belt is fitted with a partial release 
buckle to permit expansion of the pelvic belt 
without unbuckling the strap 
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SALT’S SACRO-ILIAC BELT 


Designed by an eminent orthopaedic specialist, this 
Belt is available in styles for ladies and gentlemen. 
Its perfect efliciency is accompanied with complete 
comfort. Rapidly restoring the normal relationship 
of the sacral and iliac bones, it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the fact 
that it enables the patient to make early resumption 
of normal activities. Further details and Measure/ 
Order forms available to medical people on request. 


Appointments in Londen 
1 STANLEY HOUSE 


SALT s SON LTD. 


3-6-7 CHERRY STREET, BIRMINGHAM, 2 


EW ! DIREKT-FORM, for Prosthetic devices 


IMPROVE YOUR ORTHOPAEDIC APPLIANCES \ 
DIREKT-FORM aluminum-alloy These are important DIREKT-FORM features: \ 
wire and woven fiber mesh is a 
Eliminates plaster casts 
new, patented material. The mesh is F 
easily formed directly to the body Can be handled at room temperature 
olthe patient. This molded form Simple technique 


v 
v 
is then dipped into the plastic 
Also, the DIREKT-FORM Light-weight end durable 
v 


hardener 
method has a unique advantage Readily reshaped 
over plaster. A special soltener is Alleray-proof, easily sterilized 
supplied which permits reshaping 

f Radiolucent 

or adjustment of a semifinished 


or finished DIREKT-FORM device Cosmetically more appealingto patient ¥ 


Write today for Technique Bulletin 


0 REKT- F 0 RM tae Avenue, Hackensack, New jersey, U.S.A. 


EXCLUSIVE NATIONAL FRANCHISES AVAILABGLE—tor many countries Wrie tor proposal 


A perfect Appliance for its purpose: os 
| 
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PLASTER SAW 


No. 399 


kor quick, safe cast removal 


The 


instrument which will promote confidence 


Zimmer Electric Plaster Saw is an 


in operator and patient alike, save valuable 
minutes in the removal of surgical plasters 
and facilitate the convenient cutting of 


small apertures for local inspection, ete, 


Will not cut mobile skin. 

Completely suppressed no radio or interference. 
Instant control by trigger On-Off switch. 

Blades rapidly changed. 

Two stainless steel blades supplied. 


Weight only 35 tb. 


* 
% 


Write for illustrated leaflet and full details 


Telephone ( — ) Telegraphic Address 
( 


Bridgend 938 \ 
ZIMMER 


ORTHOPAEDIC LIMITED 
BRIDGEND GB GLAM 


‘*Zimorpedic, Bridgend”’ 
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NAPT Publication 
Tuberculosis 
in Childhood 
and Adolescence 


With special reference to the pulmonary forms of the disease 
By 

F. J. BENTLEY, .p., ¥.k.C.P., D.P.H., Senior Physician, 

S. GRZYBOWSKI, m.p., M.k.c.p., Senior Registrar, 

High Wood Hospital for Children, Brentwood, Essex, 

and B. BENJAMIN, ¥.1.A., formerly Statistician, 

London County Council. 


Clothbound 30s. 


272 pages, including many tables and graphs 
and 32 pages of radiographs. 


Based on experience of over one thousand children 
treated and followed up for an average period of over 
six years. A special investigation into the deaths from 
tuberculosis of one hundred unselected cases in London 
children in recent years is also included. The various 
manifestations of the disease in childhood are considered 
from aspects of incidence, diagnosis, prognosis and 
treatment. 


Order now from: 


NATIONAL ASSOCIATION FOR THE 
PREVENTION OF TUBERCULOSIS 


Tavistock House North, Tavistock Square, London, W.C. 1 


BOOKS—NEW ana VALUABLE 


ESSENTIALS OF ORTHOPAEDICS 


By PHILIP WILES, M.S.. FR.CS.. FACS, Senior Orthopaedic 
Surgeon, The Middlesex Hospital, London, and Lecturer in Ortho- 
paedic Surgery, University of London 

New (Second) Edition Just Published 
7 coloured plates and 393 cext figures 55s. 


THE RADIOLOGY OF BONES AND JOINTS 
An Introduction to the Study of Tumours and 
other Diseases of Bone 

By JAMES F. BRAILSFORD, M.D., Ph.D., FRCP, 
Fifth (Enlarged) Edition. Over 725 illustrations 

THE ORGANIZATION OF BONES 
By Professor P. LACROIX (University of Louvain). Translated 
by STEWART GILDER, BSc, MB. from the amended French 
Edition. 87 illustrations 25s. 

ANATOMY: Regional and Applied 


By LAST, BS., F.R.CS. 309 illustrations, many in 
colour 55s. 


RECENT ADVANCES IN SURGERY 


Edited by HAROLD EDWARDS, CBE. MS, FRCS 
Edition. 157 illustrations 


PROGRESS IN CLINICAL SURGERY 


By various authors under the Editorship of ROONEY SMITH 
M.S., FRCS. 112 iliustrations Ms. 


J. & A. CHURCHILL LTD. 
104 CLOUCESTER PLACE, LONDON, W.1 


F.C 
90s. 


Fourth 
40s. 


There are so many occasions when 
one realises how difficult it is to be 
well-informed on all the financial 
problems which arise in these 
complicated days. That is why our 
organisation includes a number of 
departments which are each expert 
in one or other of these matters 
departments which deal with Foreign 
Exchange, which understand the 
complexities of Wills and Trusts, which 
will not get lost in the labyrinths of 
Income Tax and so on. Customers 
may, in consequence, bring to us 
any matter of this kind, in the 
confident expectation that 

they will receive efficient 
attention and sound advice. 


Out of Your Ground 


WESTMINSTER BANK LIMITED 
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PICTURES—-STEP BY STEP 


Announcing a New and Important 


Publication in Kight Volumes 


OPERATIVE SURGERY 


Under the General Editorship of 
C.G. ROB, M.C.. M.CHER.. and RODNEY SMITH. MLS. 


Professor of Surgery. St Mary's Hospital, London Surgeon, St George's Hospital, London 


{ssociate editors for Special Subjects: 


J. Crawrorp Apams, m.p., Ro 
Sin STEWART DUKE-ELDER, K.C.V.0., PH.D.. 
L. FormBy, T.D.. F.R.C.8.: 


M.CHIR,, 
LL.D... M.D., F.R.C.S.: MYLES 
McKissock, M.S.. 


A Companion Work to 


BRITISH SURGICAL PRACTICE 


Eeditors-in-Chief 
SIR ERNEST ROCK CARLING andSIR JAMES PATERSON 
LL.D. FL Consulting 


Surgeon, Westminster Hospital 


ROSS 
MOS. Surgeon and Director 
of Surgical Clinical Unit. St Bartholomew's 


This work represents an entirely new approach in publishing 
to the subject of Operative Surgery. 


Full particulars will be announced very shortly and it is 
hoped to have the first volume available in) July 1955. 


BUTTERWORTHS 
88 KINGSWAY, LONDON, W.C. 2 


Showroom: 11-12) Bell Yard. Temple Bar. W.C. 2 
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NEW 


FEXTBOOK 
OPERATIVE 
SURGERY 
ERIC L. FARQUHARSON, M.D., F.R.C.S. 
75s. 


863 pages. 945 illustrations. 


THE FOUNDATIONS 
OF SURGERY 
GEORGE PERKINS, M.C.,M.Ch., F.R.C.S. 


244 pages. 10s. 


E. & S. LIVINGSTONE LTD. 
TEVIOT PLACE EDINBURGH 


work invisible 
wonders... 


When doctors advise a light- 

weight corrective heel rather than unsightly T-irons 
and surgical boots, Clarks Curator heel is ideal and 
almost imperceptible. Here it is, fitted to Clarks 
Junior, a strong, sensible school shoe, made, like all 
Clarks Children’s shoes, in several widths to each 
length. 

The Curator heel can be fitted to certain Clarks shoes 
in Children’s sizes7-5). Details are available to the med 

ical profession, hospitals and clinics, on application 


= 


J Cr t 
youtt 4. 28/9 43/9 
fh Black in C and D fitt 

Triple-wearing Solite Soles, 


with sr th leather inner 


CLARKS CURATOR HEELS ON 


CHILDREN’S SHOES 


( & j. Clark td Wt ale niy), treet, Somers 
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EVELESS NEEDLED SUTURES 


MERSUTURES 


Regd 


SUTURES available with catgut, silk 
and silkworm gut etc. Ethicon Sutures 


are guaranteed for extra tensile strength 


and consistent gauging. 


NEEDLES are always sharp, retain 


their shape. Improved flattened area 
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The Journal of Bonz and Joint Surgery is the official publication of orthopaedic 
surgeons of the Commonwealth of Pritish Nations and the United States of America, 
and in this respect it represents the science and practice of orthopacdic surgery in the 
English-speaking world ; but important orthopaedic contributions are also reported from 
every country in the world, and original articles will be welcomed from any contributor, 
wherever he may live. Facilities for translation will be made available. 

We are also anxious to report the Proceedings of Colleges, Universities, Societies and 
Associations in every part of the world in so far as they contribute to the advance of 
orthopaedic surgery. A measure of international co-operation in publication has already 
been achieved and this will be fostered and, we hope, increased. 

Manuscripts offered ped pre ation in the British volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 82 Portland Place, London. The Editorial 
Secretary of the Board is at the service of authors, and will assist in any way she can. 
Manuscripts offered for publication in the American volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 8 The Fenway, Boston 15, Massachusetts. 
Manuscripts from surgeons in the United States should be submitted to the Boston 
Office, and manuscripts from surgeons in the British Commonwealth should be 
submitted to the London Office; only in special! circumstances is this agreement between 
the offices altered. 

Manuscripts should be typewritten with double spacing and wide margins. The 
author should keep a carbon copy. The Editorial Board reserves the right to make 
literary corrections. Radiographs should be submitted as reduced or contact prints, 
but accompanied whenever possible by the original x-ray films which will be returned 
in due course. The Editor is anxious to emphasise this point. The quality of reproduction 
can often be greatly improved if authors will be good enough to submit x-ray films as 
well as reduced prints. 

References to medical literature should be recorded in the text with the name of the 
author and the year of publication in brackets. At the end of the article the list of 
references should be arranged alphabetically, each item including name of author, year 
of publication, title of article, Journal, number of volume, and page reference, thus: 
Gaur, W. E. (1948): Recurrent Dislocation of the Shoulder. Journal of Bone and 
Joint Surgery, 30-B, 6. 

The names of Journals should be given in full. The ‘ World List " of abbreviations 
is not used. Every bibliography and list of references will be checked by the Editor, 
but much delay will be avoided if authors would be good enough to pay careful 
attention to accuracy. 

Contributors to the British volume should know that before their articles are 
considered by the Editorial Board they are read by three or more members, none of 
whom knows what the others have said, and always with tlic name of the author obscured 
by the Editorial Secretary, so that decisions are made on merit alone. It would help in 
promoting this anonymity if contributors wrote their names and titles only on the first 
sheet and not also on the back of every illustration or e!sewhere in the manuscript 
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